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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD

AS HOLDINGS, INC.

Opposer,
v. Opposition No. 91182064
H&C MILCOR, INC. f/k/a
AQUATICO OF TEXAS, INC. Serial Number: 76/461,157
Mark: Miscellaneous Design:

Applicant. (Pipe Boot Product Design)

OPPOSER’S SECOND NOTICE OF RELIANCE

As required by 32 C.F.R. § 2.122 and the Trademark Trial and Appeal Board Manual of
Procedure (TBMP) Section 704.02, this Notice of Reliance serves to notify the opposing party,
H&C Milcor, Inc., that AS Holdings, Inc. intends to rely on the materials hereunder in support of
its case.

Opposer has previously filed the following patents identified in discovery depositions as
Opposer’s Exhibit 12 and Applicant’s Exhibit 13, as exhibits to testimonial depositions pursuant
to agreement with opposing counsel. A stipulated motion confirming that agreement has been
filed with the Board. Because the motion has not yet been granted, as a precaution Opposer also
submits this Second Notice of Reliance.

Opposer makes of record the following patents issued by the United States Patent Office,

copies of which are submitted herewith:

Patent Number Issue Date | First Named Inventor/Title

US Patent No. 4,211,423 07/08/ 198_()—J_Resech/ Roof Seal Device

U.S. Patent No. Des 269,454 | 06/21/1983 | Houseman/ Seal for Roof Vent Pipe or Similar Article

U.S. Patent No. Des. 287,872 | 01/20/1987 | Eriksson/ Sealing Device for Surrounding the Point of
Emergence of a Pipe from a Wall or Floor

U.S. Patent No. 917,167 04/06/1909 | Shaw/ Roof Flashing

U.S. Patent No. 2,985,465 05/23/1961 | Church/ Roof Flange Construction

U.S. Patent No. 3,704,894 12/05/1972 | Didszuhn/ Bellows Sleeve
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U.S. Patent No. 3,807,110 04/30/1974 | Kaminski/ Multipurpose Roof Penetrating Curb

U.S. Patent No. 4,010,578 03/08/1977 | Logsdon/ Roof Flashing Structure

U.S. Patent No. 4,211,423 07/08/1980 | Resech/ Roof Seal Device

U.S. Patent No. 4,318,547 03/09/1982 | Ericson/ Device Used for the Connection of Pipes

U.S. Patent No. 4,342,462 08/03/1982 | Carlesimo/ Adjustable Seal Member for Conduit to
Manbhole Junction

U.S. Patent No. 4,535,998 08/20/1985 | Katz/ Sealing Device for Hydraulic Energy Dissipator
of the Telescopic Type

U.S. Patent No. 4,570,943 02/18/1986 | Houseman/ Sealing Flashing for Buildings with
Interlocking Ring Members

U.S. Patent No. 4,574,548 03/11/1986 | Tupman/ Column Reglet

U.S. Patent No. 4,664,390 05/12/1987 | Houseman/ Weather Seal Device for Conduit
Extending through Ridge Surface

U.S. Patent No. 4,673,034 06/16/1987 | Hansen/ Cased Water Wells Having Flexible Pad

U.S. Patent No. 4,676,513 06/30/1987 | Tiegs/ One-Piece Split Boot for Universal Joint

U.S. Patent No. 4,730,421 03/15/1988 | Leeland/ Pitch Box

U.S. Patent No. 4,937,991 07/03/1990 | Orth/ Flashing Unit for Sealing Roof Penetrations

U.S. Patent No. 5,067,291 11/26/1991 | Evensen/ Pass-Through Roof Seal System

U.S. Patent No. 5,176,408 01/05/1993 | Pedersen/ Seal Device for Pipes Passing Through Roof
Structures

U.S. Patent No. 5,826,919 10/27/1998 | Bravo/ Flexible Penetration Fitting

U.S. Patent No. 5,988,698 11/23/1999 | Bravo/ Flexible Penetration Fitting

U.S. Patent No. 6,353,184 03/05/2002 | Daoud/ Low Profile Adapter for Variable Size Heat
Shrink Tubing Joint

U.S. Patent No. 6,362,427 03/26/2002 | Daoud/ Low Profile Adapter for Variable Size Tubing

U.S. Patent No. 6,591,561 07/15/2003 | Evensen/ Waterproof Roof Deck Post Construction

U.S. Patent No. 6,640,503 11/04/2003 | Evensen/ Waterproof Roof Deck Post Construction and
Method

U.S. Patent No. 6,647,682 11/18/2003 | Bishop/ Drain Pipe Connector

The submitted patents each support the functional nature of the proposed mark and
configuration of the proposed mark for which registration is sought, and the absence of

trademark subject matter and/or secondary meaning of the proposed mark.

Dated: June 29, 2009

By

Tgrence J. Linn M /

Matthew D. Ken

Van Dyke, Gardner, Linn & Burkhart, LLP
2851 Charlevoix Drive SE, Suite 207

Grand Rapids, Michigan 49546

Attorneys for the Opposer AS Holdings, Inc.







United States Patent po [11] 4,211,423
Resech {45} Jul. 8, 1980
[54] ROOF SEAL DEVICE Primary Examiner—Robert S. Ward, Jr.
{75] Inventor: Raymond W.Resech, La Grange f‘ttagney , Agent, or Firm—John C. Brezina; Van Mstre
Park, Ill. H
[73] Assignee: Portals Pius, Inc.,, La Grange Park, (57 AB cT -
. . i A device is provided including a pair of base sections
’ adapted to be joined together along & generally vertical .
J21] Appl No.: 974,435 _ plane in epproximate alignment with & pipe or other
[22] Filed: Dec. 29, 1978 object extending through & roof or'supported therein,

) Related U.S. Application Data

-porting parts and a pair of skirt parts of elastomeric-

such sections including a pair of molded plastic-sup-

material which have overlapping edge portions and

[63] Continuation-in-part of Ser. No. 881,186, Feb. 27, 1978, which define a downwardly facing surface secured by
sbandoned. an adhesive to the upper surface of roofing material to
513 8 1 T o: K ewm— ... F16J 15/02; E04D 13/14  provide & permanent weathertight seal. A. split boot is
[E7) IR -1 o K—— — 277/212 FB; 285/4;  secured to the upper end of & tubular portion of the base
285/42; 277/1; 271/12 gections and is of a stepped, severable construction for
[58] Field of SEArch iwessssmeseses 27171, 12, 212 FB; . accommodating pipes or other objects of various larger
285/3, 4, 42-44 sizes. Lips at the split of the boot are secured together
) by & channel-shaped metal clip. For smaller objects, &
[56] References Cited split plug is secured on the upper end of the split boot
U.S. PATENT DOCUMENTS and has inwardly facing annular serrations for sealing
engagement with an object. A multi-purpose adaptor
ot syiogt ShBW e o B5/43 lug is also provided for use with 2 variety of shapes
3704,894 12/1972 Didszuhn .. 577212 Fp-  Sizes and orientations of objects.
3,807,110 471974 Kaminski .. o 285/44 X ’ .
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1
ROOF SEAL DEVICE

This application is a continuation-in-part of my co-
pending application, Ser. No. 881,186, filed Feb. 27, 5
1978, now abandoned, .

“This invention relates to & roof seal device.and more
particularly to-a device for providing = seal on & roof
around e pipe or other object extending through a roof
or supported therein. The device is adapted for use in 10
extending pipes through existing roofs as well as in new
constructions and is essily installed while providing a
permanent weathertight seal.

BACKGROUND OF THE PRIOR ART 15

Under present roofing practices in which 2 pitch
pocket is nsed to seal & pipe to a roof opening, leaks are
quite common and there is a very high percentage of
leaks within the first six months after installation. Seal-
ants crack or run off because of ever-changing weather 20
conditions. Pipe and roofing materials expand and con-
tract with temperature changes and there are also rela-

“five movements such as vibrations from wind and/or
machinery: If oftentimes happens that leaks are not
discovered until after substantial damage has occurred, 25
making major repairs necessary.

Roof curb devices have been provided for obtaining
a proper seal but have generally be designed for new
construction or during instaliation of & new roof and
they are difficult to install and not at all suitable for 30
extending a pipe through an existing roof.

SUMMARY OF THE INVENTION
This invention was evolved with the general object

of overcoming the disadvantages of prior art sealing 35 -

methods and devices and of providing a device which
will provide-a permanent weatherproof seal and which
iig readily installed in both existing end new construc-
ion. . :

In accordance with this invention, a pair of comple- 40
mentary base sections are provided, each including &
support pert of 8 molded, strong and substantially rigid
plastic material and a skirt part of 2 flexibie elastomeric
material on the support part. The sections are arranged
to be secured together along & generally vertical plane 45
through a roof opening and together they provide an
upstanding tubular portion and 8 peripheral flange por-
tion with the skirt parts providing & downwardly facing
surface engageable with the upper surface of roofing
material about a-pipe or other object extending through 50
a roof or supported therein. An adhesive material bonds
such engaging surfaces together and a permanent weat-
ertight seal is provided. L -

The flexibility of the skirt parts promotes conformity
to irregularities in the upper surface of the roofing mate- 55
rial and also allows for relative expansions and contrac-
tionssuch as those due to temperature changes. Prefera-
bly and in accordance with a specific feature, the skirt
parts are formed. with offsets in a manner such as to
provide an annular wall portion outside the periphery 60
of the support parts, for additional flexibility.

Another specific feature relates to the provision of
sections of adhesive material on the undersides of the
edges of the support parts for holding the skirt parts on
the roof during application of an adhesive between the 65
peripheries of the skirt parts and the roof surface.

Seal means-are sscured to the upper end of the up-
standing tubular portion defined by the base sections,

423

preferably including a split boot of flexible elastomeric
material which is most preferably of & stepped, sever-
able construction for accommodating pipes or other
cylindrical objects of various larger sizes. For objects of
smaller sizes, a split annular plug is secured on the upper
end of the boot, the plug having an opening of & size
matched to that of the small object to be sealed and
serrated tooth formations are provided in such opening.

Important features of the invention relate to the con-
struction of the split boot and to the manner of installing
the boot on the base sections. A pair of lip portions are
provided at the split of the boot and are pressed to-
gether by a clip of generally channel-shaped configura-
tion which is preferably formed with notches to con-
form to the stepped configuration of the boot and which
is severable according to the size of the pipe.

In accordance with a specific feature, the clip is
formed with tooth portions which bite into grooves in
the lip portions in 8 manner and as to insure a highly
reliable sealed connection.

Additional features relate to the construction of the

_plug which includes an outwardly extending annular

flange or in an alternate construction, it includes a
downwardly facing annular groove receiving an upper-
most tubular portion of the stepped boot with tongue
and groove means and overhanging flap means being
provided st the split of the plug. .

Another very important feature relates to a multi-
purpose adaptor plug which is 50 arranged as to receive
& mastic and to provide a seal around an object or a
plurality of objects of a variety of configurations. It may
be used for example, for a plurality of pipes, one or
more angle irons or for square tubes, objects extending
at angles, etc. |

Still another feature relates to the provision of annu-
lar ribs on the inside of the tubular portion of the base

-for engagement with the outside of a sheet metal chim-

ney which may be nailed to a roof in new constructions.
The device is thus suitable for installation during new
construction as well as on existing roofs and can accom-
modate pipes of & wide range of sizes. It should be
understood that the device can be used in conjunction
with any elongated object similar to a pipe and the term
“pipe” is used herein in a generic sense to include any
equivalent type of object.

This invention contemplates other objects, features
and advantages which will become more fully apparent
from the following detailed description taken in con-
junction with the accompanying drawings.

' BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is & side elevational view, partly in section,
illustrating a device constructed according to the inven-
tion installed on & roof to provide a seal to & pipe;

FIG. 2 is & top plan view of the device;

FIG. 3 is & sectional view taken substantially along
line III—III of FIG. 2 and showing an interface at the
split of a plug of the device; )

FIG. 4 is a view similar to FIG, 3, showing an alter-
native construction; .

FIG. 5is & view of one face of the split of the alterna-
tive plug construction of FIG. 4;

FIG..6 is a view illustrating an inner face of one lip

- portion of & split boot of the device;

FIG. 7is.a view illustrating an outer face of & second
lip portion of the split boot of the device;

FIG. 8 is 2 sectional view taken substantially along
line VIII—VIII of FIG. 1.

ALP00212
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FIG. 9 is a sectional view taken substantially along
line IX—IX of FIG. 1.

"FIG. 10 is 2 top plan view of 2 multi-purpose edaptor
plug according to the invention;

FIG. 11 is a sectional view taken substantially along 5
line XI—XI of FIG. 10;

FIG. 12 is a perspective view, partly in section, illus-
trating how the adaptor plug of FIGS. 10 and'11 is-used
and installed;

FIG. 13 is a side elevational view illustrating a modi- 10
fied base configuration which has an intermediate
height profile; and )

FIG. 14 is & side elevational view illustrating another
modified base configuration which has a Jow profile.

DESCRIPTION OF A PREFERRED
EMBODIMENT ’

Reference numeral 10 generally designates a roof seal
device constructed in accordance with the principles of
this invention, and shown installed on a roof 11 to pro- 20
vide a seal to a pipe 12 which extends through an open-
ing 13 in the roof 11. The device 10 is designed for
installation on an existing roof to replace a defective
sea) or for installation on an existing roof after extend-
ing 2 pipe through a new opening cut therethrough. It 25
may be used for objects other than pipes, for objects
which project upwardly from a roof without extending
therethrough. It may also be used in new construction
as hereinafter described. Once installed, it provides a -
permanent waterproof seal. . . 30

The device 10 comprises a base generally designated
by reference numeral 14 and including a pair of comple-
mentary base sections 15 and 16 which are adapted to be
joined together along 2 generally vertical plane in ap-
proximate alignment with an object projecting up- 35
_ wardly from a roof, the plane being through the roof

opening 13 in the illustrated arrangement. Sections 15
and 16 together provide an upstanding generally tubu-
lar portion and a peripheral portion for engagement
with the roof surface about the opening therein. Pipe 40
$eal means are secured to the upper end of the base and
include a split boot 18 of a flexible elastomeric material
which preferably has a plurality of annular step portions
19-22 in vertically spaced planes and tubular portions
23~26 progressively smaller diameters joining the inner 45
edge of each of the step portions and the outer edge of
the next higher step portion. An additional tubular por- .
tion 27 extends around the upper end of the base. The
boot 18 is severable along the top edge of & selected one
of the tubular portions 23-27 which has a diameter 30
matching that of a pipe- within a larger size range, such
as from 34 to 6 inch pipe, for example, For smaller sizes
of pipe, a split annular plug 28 is provided.

The plug 28 has an outwardly projecting annular
flange 29 which overlies the uppermost tubular portion 55
26 of the boot 18 and a clamp 30 is disposed around the
tubuler wall portion 26, a screw 31 being extended
through the ends of the clamp 30. As shown in FIGS.2
and 3, the split of the plug 28 provides two interengag-
ing faces 32 and 33 which are formed on a bias, i.c.atan 60
angle to e radial plane and which are of mating form
with alternating grooves and ridges.

In the alternative as shown in FIGS. 4 and 5 a modi-
fied plug 28' may be used including a face 32' having 2
groove 34 receiving a tongue 35 on a face 33, The 65
modified plug 28' may be formed with 2 downwardly
facing annular groove 36 which receives the uppermost
tubular portion 26 of the boot 18, within the clamp. An

4
integral flap portion 37 projects from the upper side of
the face 33' and overlies a portion of the plug 28, adja-
cent the face 32'. In addition, & flap portion 38 is pro-
vided on the outside projecting from the outer side of
the face 33' and on the outside of a portion of the plug
adjacent the face 32'.

‘Another feature of the plug 28 is in the provision of
annular serrations 40 in the central opening of the plug
for engagement with the outside surface of the pipe and
to improve the sealing action. The serrations are formed
by downwardly facing annular surfaces which are at
relatively large angles relative to the horizontal and
upwardly fecing surfaces which ere horizontal or at
relatively small angles to the horizontal.

1t should be noted that the pipe 12 as illustrated is &
conventional pipe, but the plug 28 can be used for other
types of objects such as angle and channel-shaped mem-
bers, for example, and the opening in the plug can be
shaped as desired or 2 multi-purpose plug can be used as
hereinafter described in connection with FIGS. 10-12,
Also, of -course, the openings for pipes should have &
size corresponding to the outer diameter of the pipe,
and, for example, 2 plurality of plugs may be supplied
for pipe sizes of three inches, two and one-half inches,
two inches,.one and one-half inches, one and one-quar-
ter inches, one inch, three-quarter inch, one-half inch
and three-cights inch. The upper face of the plug, as
shown, should have a slight pitch.

The boot 18 at the split therein includes 2 pair of
outwardly projecting interengaging lip portions 41 and
42, the portion 41 having & groove 414 therein which
seceives an integral tongue 42a formed on the lip 42.
The lips 41 and 42 are secured together by a generally
channel-shaped clip 44 including side walls 45 and 46
which are formed with notches which register with
each other and with the projections formed by the step
and tubular portions of the boot. The screw 31, which
secures the clamp 30 in place, may also extend through
the upper ends of the side walls of the clip 44 and addi-
tional screws 47, 48, 49 and 50 have shank portions
extended through openings in side wall 45 thence
through openings in the lips 41 and 42 and thence into
openings in the side wall 46. ’

An additional feature of the clip 44 is in the provision
turned-in portions 45a, 455, 45¢ and 43d on wall 45 and
turned-in portions 46a, 465, 46 and 46d on wall 46
which form teeth engaged in notches in the lip portions
41 and 42. Thus as illustrated in FIG. 7, the outer face
of the lip portion 42 is formed with grooves 42¢, 424,
42¢ and 42/ receiving the teeth 46a, 465, 46c and 46d and
the lip portion 41 is formed with similar grooves receiv-
ing the tecth 45a-454.

When the boot 18 is severed for use with a larger size
of pipe, the clip 44 is correspondingly severed.

The base sections 15 and 16 include supporting parts
51 and 52 which are of molded, strong and substantially

-rigid plastic material, preferably an acrylonitrite butadi-

ene styrene material, and skirt parts 53 and 54 of a flexi-
ble elastomeric material, preferably an ethylene propy-
lene hydrocarbon material. A portion 55 of the support-
ing part 51 and -a corresponding portion of the other

supporting part 52 together provide a generally tubular .

portion of the base and such portions are.preferably
formed to provide annular rib formations 56 which are
provided for engagement with the outside surface of 2
chimney which may preferably be formed of sheet

metal and secured to:a roof opening, such being used in

new construction. For use on existing construction, the
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rib formations 56 do'not engage such a chimney device
but they are nevertheless advantageous in reinforcing
and rigidifying the supporting parts 51 and 52,

The supporting part 51 further includes a portion 57
which togsather with a corresponding portion 58 of the 5
other supporting part 52 provide a generally frusto-
conical support portion.

The skirt parts 53 and 54 include portions §9 and 60

‘which together define & generally tubular portion sur-

rounding the tubular portion formed by portion 55 of 10
the supporting part 51 and the corresponding portion of
supporting part 52. The skirt parts 53 and 54 further
include frusto-conical portions 61 and 62 disposed on
the outside of portion 57 of part 51 and the correspond-
ing portion 58 of part 52. 15

In addition, the skirt parts 53 and 54 include portions
63 and 64 disposed against the upper surfaces of out-
wardly projecting annular flange portions 65 and 66 and
parts 51 and 52.

On the outside of the portions 63 and 64, the skirt 20
parts 53 and 54 include peripheral portions 67 and 68
which are bonded to the upper surface of the roof 11
through 2 suitsble adhesive. Prior to installation, an
adhesive strip 69 is secured to the underside of the pe-
ripheral flange portion 65 of the supporting part 51 and 25
a corresponding adhesive strip 70 is secured to the un-
derside of the corresponding flange -portion 66 of the
part 52, such adhesive strips being protected by a suit-
able release paper which is removed prior to installation
so that the device can be accurately positioned on the 30
roof, after which the adhesive is supplied between the
lower surfaces of portions 67 and 68 of the skirt parts 53
and 54 and the upper surfece portions of the roof.

" An important feature is in the provision of wall por-
tions 71 and 72 between the portions 63,64 and 67,68 35
which provide an offset to accommodate the thick-
nesses of the flange portion 65 and adhesive strip 69 and
the corresponding flange portion and adhesive strip on
the opposite side. The portions 71 and 72 are also very
important in permitting a fexibility such as to accom- 40
modate shifts in position as encountered in the extreme
temperature and other environmental conditions to
which roof structures are subjected.

FIG. 9 shows how edge portions of the two base
sections 15 and 16 are secured together. On one side, the 45
supporting part 51 of base section 15 has an edge por-
tion 73 which is offset radially inwardly to extend on
the inside of an edge portion 74 of the supporting part
52 of the base section 16, Such edge portions are se-
cured together through a plurality of metal clips one of 50
which is designated by reference numeral 76 in FIG. 9.
The clip 76 is of generally S-shaped configuration and
the edge portion 73 is lockeld between inner and inter-
mediate portions thereof while edge portion 74 is
locked between intermediste and outer portions 55
thereof, such inner, intermediate and outer portions
being preferably formed with integral struck-out tooth
portions for biting and locking engagement with the
edge portions 73 and 74. The same arrangement is used
on the other side but with the edge portion of the sup- 60
porting part 52 being. offset inwardly to extend on the
inside of the supporting part 51, the supporting parts 51
and 52 thus having the same configuration, Preferably,
at least three metal clips are used on each side, one
adjacent the top of the generally cylindrical portion of 65
the base, another adjacent the junction between the
cylindrical and frusto-conical portioris and & third adja-
cent the lower and outer end of the frusto-conical por-

4,211,
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tion. Prior to assembly each supporting part may carry
clips along the edge portion at one side thereof, in posi-
tion to receive the mating edge portion of the other
supporting part.

As'shown in FIG. 1, the lowermost tubular portion
27 of the boot 18 has an inwardly facing annular groove

77 which receives an outwardly projecting annular rib

or tongue portion 78 of the supporting part 51, & similar
annular rib or tongue portion being provided on the
other supportinig part 52. .

When the device is used in connection with extending
pipes through or in mounting an object on an existing
roof, or in replacing defecting seals around pipes, or
other objects, the device is preferably provided with the
adhesive strips 69 and 70 and with strips-of a protective ’
release paper on the undersides of such adhesive strips.
As a preliminary step, the roof surface around 2 pipe or
other object to be sealed is prepared to provide a
smooth and firm surface with gravel and dirt being
swept away in all directions by means of a brush which
may be desirable supplied with the device. Also, the

. two base sections are brought together around the pipe

or other object, the edge portions of the supporting
parts 51 and 52 being locked together through the clips
76 as above described. Then after removing the strips of
release paper from the undersides of the-adhesive strips
69 and 70, the base is carefully centered relative to the
pipe or other object and is pressed down against the
toof, preferably by stepping down on the portions 63
and 64, the adhesive strips 69 and 70 being then effec-
tive to secursly hold the base in the proper position
relative to the pipe or other projecting object.

After so mounting the base, the installer lifts an ex-
tending side flap portion of each of the skirt parts 53 and
54 which overlaps 2 side edge of the other and applies
an adhesive between such flap and side edge portion,
firmly pressing them together to provide a reliable seal.
The user also lifts the peripheral edge portions 67 and
68 of the skirt parts 53 and 54, applies an adhesive be-
tween the undersides of such edge portions and the roof

. surface portions therebelow and then presses the por-

tions 67 and 68 against the roof surface portions to
provide a reliable seal,

The boot 18 is then installed and, if desired, an adhe-
sive is applied between interengaging surfaces of the lip
portions 41 and 42 after which the clip 44 is instalied
with the screws 47-50 being inserted and tightened to
firmly clamp the lip portions-41 and 42 together.

1f the device is used with a pipe or other cylindrical
object having a diameter greater than that correspond-
ing to the upper tubular portion 26 of the boot 18, the
boot 18 is cut at the upper edge of the appropriate one
of the tubular portions 23-25 prior to installation, the
clip 44 is also cut at a corresponding level and a clamp
similar to clamp 30 is installed around such tubular
portion, )

1f the device is used with a pipe or other cylindrical
object having 2 diameter corresponding to the upper
tubular portion 26, the clamp 30 is used to clamp the
portion 26 directly to the pipe or other object.

If the device is used with a pipe or other object hav-
ing a size less than that corresponding to the upper
tubular portion 26, the plug 28 is used, being installed in
a position as shown after which the clamp 30 is installed
with the screw being tightened.

1t is noted that the plug 28 may be formed with a
central opening having a shape such as to receive pro-
jecting objects which do not have cylindrical shapes,

Mm
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- to provide support for the-bottom 84 when the plug 80

" square tibe 86.extending'at an‘engle but it will be under- .

. 4,211,
such as square objects,-angle irons, etc. Itis also possible
to use a multi-purpose adaptor -plug arrangement .as
illustrated-in FIGS. 10-12, forming an important feature
of the:invention. An adaptor plug 80 is provided includ-
ing a split annular wall portion 81 -having an outside §
cylindrical surface engageabie with the inner surface.of
the uppermost -tubular :portion 26 of the boot -18 and
having an internal surface formed with serrations 82
similar to the serrations:40-of the plug 28. An integral
prGjecting annular fange 83 is provided, similar-to the 10
flange 29 of-the:plug 28 and for the same purpose.

"The adaptor plug .80 additionally .has a bottom 8¢
which may preferably be quite thin. In use, the plug 80
is positioned on the top of the boot 18 and the bottom 84
is cul, with a razor blade for-example, to an extent nec-
essary 1o permil the plug to be fully inserted in the
upper.end of the boot 18 and sround one or more pipes
or other projecting objects. After marking theposition
of the bottom 84 relative to the: projecting object or’
objects, the plug is temporarily removed-and, as shown
in'FIG. 12, = special thick-adhesive tape-85 is- wrapped
around the projecting object or objects at a level such as’

]
(=]

is then reinserted in.thie boot. Next a mastic 86 is applied .-

into' the plug.to*fill :the :space around the projecting °

object or objects and within.the annular wall portion.81. .
In FIG. 12, the projecting object is shown as being 2

stood that the arrangement can be used with & wide 55
viriety of shapes, oricntations and members of project-
ing-objects. It is also noted that:the piug 80 is not.limited
to use in connection: with.s spli{-boot and split base
arrangement as illustcated but may. be used with non-
split boots a5-in new. construction,:for example..
-t isnoted that the roof seal device 10 as illustrated in
FIG. 1 has-what may be. described as 2 high height
profilé which:is desirable: for.most applications. but & .
modified device 10, FIG. 13, having an intermediate
height profile may be used ia some applications and 49
another modified device 10", FIG. 14, having a low
height profile may be used in other applications. Device
10" may be used, for example, in providing a seal
around a pipe which projects to an elbow only a short
distance above the level of a roof. 45

In 2!l three devices 10, 10’ and 10" the size of the boot
18 is the same and it projects just slightly less then 4
inches above the top of the curb or base 14, 14’ or 14"
In FIG. 1 the height of the curb or base 14 is 8 inches;
in FIG. 13, the height of the base 14' is 5 inches; and in 59
FIG. 14, the height of the base 14" is only 14 inches. In
both FIGS. 1 and 13, the overall diameter, including the
skirt flange portions 67 and 68 is 20.5 inches and in the
low profile base 14" of FIG. 14 it is reduced to 13.625 .
inches it being noted that the low profile base has no s
frusto-conical portion. These dimensions are given by
way of illustrative example and are not to be construed
as limitations except that dimensions and proportions of
the same order as described and illustrated are of some
importance for obtaining optimum use and performance 60.
of the devices.

1t is noted that in new construction, the base sections

w

" may be secured together prior to use and a sheet metal

chimney may be nailed to the new roof about an open-
ing therein after which the base may be inserted on the 6
chimney so secured in position. The device is thus ex-
tremely versatile, being usable for both existing and
new constructions and being adapted to receive pipes ot

L)

423
8

other objects-of a ‘wide variety of sizes and configura-
-tions. . .

1t will be understood that modifications and varia-
tions may be effected: without departing from. the spirit
and scope-of the novel concepts of :this: invention.

1 claim as.my invention:

1..In 2 device for. providing & weather-tight sealona

roof around an object-projecting upwardly therefrom, a
pair of complementary base sections -adapted to be

joined together along a generally vertical plane in ap- .

proximate alignment with said object and together pro-
viding an upstanding generally tubular portion for sur-
rounding the object and a .peripheral.flange portion

-extending outwardly from the lower end of said tubular
5 portion for engaging the upper surface of roofing mate-
.rial about snid object; seal-means secured to-the upper

end of said tubular portion for sealing engagement with

.said object, each -of said complementary base sections '
including a supporting. part of a molded, strong-and .
_substantially-rigid plastic material and .a skirt part of a
flexible elastomeric material on said support :part, each '
-of said .skirt parts: having-edge portions ‘arranged for .

overlapping interfitting engagement with edge portions

".of . the: skirt part of the other section, said:skirt jparts .
having -peripheral edge portions together providing &

‘downwardly facing surface adapted to engage an annu-
‘lar portion of. the -upper surface of roofing material - -
_about said ‘object, and an.adhesive material-for sedling

and ‘bonding -said downwardly’ facing surface of said

0 skirt parts to said upper surface of said roofing material. -
2. In & device es defined in claim 1; said skirt parts
"beiog formed of an ethylene propylene Hydrocarbon.
- material adapted - to -withstand temperatures’ varying: -
over a wide range and adapted to be sealingly secured’ .-
15 ‘throngh ‘said ;adhesive to the upper. surfaces of rocfs
‘including both tarred.and shingled roofs. . e
3. Iri:a device as défined il claim 2, said supporting- = *
" parts being of an acrylonitrite butadiene styrene mate-

rial,

4. In & device as defined in claim 1, said pipe seal
means including a split boot of a flexible elastomeric
material for accommodating relative movements of the
pipe and roof due to expansion and contraction from
heat and cold and to vibrations.

5. In a device as defined in claim 4, said split boot
having a pair of engagable lip portions along the split
thereof, and a generally channel-shaped metal closure

“clip arranged to be pressed into said engagable lip por-

tions to press seid lip portions together and to provide
mechanica! support therefor.

6. In a device as defined in claim 4 for use with a
cylindrical object, said split boot having a plurality of
annular step portions in vertically spaced planes and
tubular portions of progressively smaller diameters join-
ing the inner edge of each step portion and the outer
edge of the next higher step portion, said boot being
severable along the top edge of a selected tubular por-
tion having'a diameter matching that of said object.

7. In a device as defined in claim 6, said split boot
having a pair of engagable fip portions along the split
thereof, and a generally channel-shaped metal closure
clip arranged to be pressed onto said engagable lip por-
tions to press said lip portions together and to provide
mechanical support therefor, said clip being severable
to match the severence of said boot in matching the
diameter of said object.

8. In a device as defined in claim 7, said clip including
parallel side walls having registering notches for receiv-
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ing and interfitting with said step and tubular portions
and being severable at the bottom of each notch.

9. In a device as defined in claim 6, a split annular
plug defining a centrel opening for, receiving-an object
having a transverse dimension less than the diameter of
the smallest diameter upper end tubular portion of said
boot. :

10. In a device as defined in claim 9, said split plug
having a downwardly facing annular groove receiving g
said upper end tubular portion of said boot, having at -
the split thereof mating radially extending tongue and
groove means and overhanging flap means, and having
inwardly facing annular serrations in said opening for
sealing engagement with the object. 15

11, In 2 device as defined in claim 8, said clip having
pairs of opposed tooth portions adapted to bite into said
Jip portions adjacent the outer surfaces of seid tubular
portions, 20

12. In a device as defined in claim 1, said supporting
parts having outwardly extending peripheral edge por-
tions, adhesive means on the underside of said out-
wardly extending peripheral edge portion of said sup-
porting parts for securing said supporting parts to said 25
roof, said peripheral edge portions of said skirt parts’

_extending outwardly beyond said peripheral edge por-

30

10
tions of said supporting parts for providing said down-
wardly facing surface of said skirt parts.
13, In a device as defined in claim 12, said skirt parts
having portions together defining an annular wall pro-

5 jecting upwardly from inner edges of said peripheral

edge portions of said skirt parts on the outside of said
peripheral edge portions of said supporting parts.

14. In o device as defined in claim 1, said scal means
including a pleg having a split annular wall adapted to
encircle an object and having a relatively thin bottom
wall adapted to be cut for extension of the object there-
through, said plug being adapted to be filled with a
mastic material.

15. In & device for. providing a weather-tight seal on
a roof about an object projecting upwardly therefrom,
seal means for providing a seal between the object and
the upper end of a tubular portion which surrounds the
object, said seal means inciuding a plug having a split
annular wall adapted to encircle an object and having &
relatively thin bottom wall adapted to be cut for exten-
sion of the object therethrough, said plug being adapted

. to be filled with a mastic material.

16. In a device as defined in claim 15, adhesive tape
means adapted to be wrapped around the object below
said bottom for support of said bottom during filling of

said plug with a mastic material.
* % 3 % =
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To all whom it may concern:

Be it known that I, Franx E. Saaw, &
citizen of the United States, residing at
Columbus, in the county of Franklin and
State of QOhio, have invented certain new
and nseful Improvements in Roof-Flashing,
of which the following is a specification.

My invention relates to the improvement
of roof flashing of that class which is
adapted to be emgloyed on a building roof
about pipes which pass through said roof
and the objects of my invention are to pro-
vide n simple and inexpensive flashing of
this class by means of which the interstices
in a roof structure which ordinarily occur
adjacent to the surface of a pipe passing
through the roof, will be closes against the
admission of water; to so construct my im-
proved device as to admit of its being used
on roofs of djffevent inclinations and to pro-
duce other improvements which will be more
folly pointed out hereinafter. These ob-
jects I accomplish in the manner illustrated
in the accompanying dmwin]f in which:

Figure 1 represeats a bui ding roof have
ing my improved flashing in unse t and
showing for the sake of clearness in illus-
tration s portion of the roofing slats brolten
awny, Fig. 2 is a central vertical section
through my device, and through a roof %ipe
about which said flashing is clamped, Fig.
8 is & view in perspective of one section of
my improved fiashing, and, Fig. 4 is & simi-
Iar view of the remuining section.

Similar numersls refer to similar parts
throughout the several views.

In carr{lmﬁ out my invention, I employ
two metallic flashing plates 1 and 2. In the
construction of what X will term the upper
section of my device, I form in the outer
and lower edge of the plate 1 an inwardly
extending recess or pocket 8 which is
rounded at its inner end. Rising from the
upper face of the plate 1 about this recess
is & half sleeve or shield section 4, this half
shield or sleeve section inclining or tapering
slightly toward its upper open end and hav-
ingits parallel forward edge portionsinclined
rearwardly fromthe forward edge of theplate
1. Formed with the upper curved end of
the shield section 4 at suitable intervals are
outwardly and thence inwardly bent ears §
forming wire supports or keepers throu
which passes the central portion of a bind-
ing or clamping wire. In forming the sec-

ond and what I will terin the lower section
of my device, I provide the plate 2 with a
recess in its upper edge, similar to the re-
cess 3 of the plate 1 and rising from about
this racess is a curved shield section 7, the

latter being inclined outward over the mouth

of the plate recess and also being tapered
toward its upper end.

In utilizing my improved fiashing, the
plate section 2 is nailed or otherwise suit-
ably secured to s roof frame such as is indi-
cated at 8, so that the body of said plate
is below a ventilating or other pipe 8 which
extends through said roof frame and in such
position that the inclined shield projection
7 has its outer curved end embracing & por-
tion of the pipe 8. The plats 1 is then se-
cured to the roof frame so that the major
portion of said plate is above the pipe and
the remainder on opposite sides thereof, the
shield projection 4 of the plate 1 thus be-
ing made to embrace both that portion of
the tﬁ:pe which is not embraced by the end
of shield 7 and also {o embrace or re-
ceive a portion of seid sbield 7. When the
shield projection 7 of the plate 2, is thus
partially telescoped within the shield pro-
jection 4, the lower portion of the plate 1
overlaps the upper portion of the tﬁ ate 2.
The plates being thus socured to the roof
frame, the projecting end portions of the
wire 6 which ext on opposite sides of
the upper portion of the shield projection 7
are twisted together on tlie outer side o
the upper end tgortion of said shield pro-
jection 7 until the upper curved ends of the
shield projections ave drawn into close
weather-proof contact with the eris ery
of the pipe 9. This being accomplished, the
roofing shingles which in the drawing are
indicated et 10, are secured in the usual
manner upon the framework and mads to
cover the exposed portions of the plates 1
and 2. Owing to the fact that the shield
sections of the two plates are so shaped as
to fit snugly onc within the other and the
further fact that the upper ends of said
shield sections are by means of the twisted
wire 6 drawn into close contact with the
pipe, it will readily be understood that the
tendency of rain to follow the pipe down-
ward throngh the roof frame, will be ob-
viated.

It will be understood that pipes of slightly
varying sizes may be engs, in the man-
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ner above described, by flashing sections of
one size, but that in case the flashing is to be
used in connection with unusually small or
" large pipes, said sections may be constructed
5 of convenient sizes for such use. It will
also be understood that a roof flashing such
as I have described, may be readily em-
ployed on roofs of different inclinations in-
asmuch as the cheap mefsl of which the
10 flashing Ipm’ections are formed, is suffi-
ciently plisble to admit of the upper ends
of said flashing projecti_oni1 tl;)ging drawn
into proper engagement with the pi
‘What I claim, 1s: pipe
15 In a.f aoi ﬂﬁ%g,ftlg: cmpbiniltion with s
air o [ ring sleeves rising
gzom said pitas, one olf)esairf sleeves being
adapted to enter the other of said sleeves
and one of said plates being adapted to
2p overlap the other of said plates, said sleeves
being adapted, when drawn together, to en-

circle a pipe, one of said sleeves overhangi
the front e&ge of the plate by which %énlgs
carried and the edges of the other sleeve
slanting away from the front edge of the 25
plate by which it is carried in such manner
that the joint between the said sleeves is not
a vertical one, and means for drawing the
upper edges of said sleeves into close con-.
tact with the pipe passing therethrough, said 30
means comprising a wire and & plurality of
integra] ears bent cutwardly from the upper
edge of one of the sleeves and around the
bight of said wire, the ends of said wire be-
ing twisted into engagement with each other 35
io bind said sleeves about said pipe.

In testimony whereof I affix my signature
in presence of two witnesses.

FRANK E. SHAW.
Witnesses:

A. L. Purzrs,
L. Caxu SroucrToN.
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1

2,985,465
ROOF FLANGE CONSTRUCTION

Herman 8 Choreh, Cuyshoga Falls, Oblo, assignor to
The Monarch Rubber Company, Hariville, Oblo, &
corporation of Ohle

Filed Dec: 20, 1957, Ser. No: 704,113
4 Claims.  (Cl, 285—42)

My invention relates generally to improvements in roof
flanga. constructions of the type for providing = water-
proof and weathorproof seul between the roof of a build-
iog structure and 2 pipe, such ax a vent pipe, protruding
therethrough.

The most gemerally used prior construction of roof
flange which has been used in building siruchrres for the
foregoing has been formed completely of metal
amd generally lead. This pricr roof flange construction
has usually included a flat plate portion secured to the
roaf and baving a necked portion formed centraily there-
ol 1o be telescoped over the pipe protruding through the
roof, with both the plate portion and neck portion being
sealed 10 the roof and pipe by any usual roofing couipound
gealing means.,

One major difficulty with this prior construction of
metal roof flapge is that it is difficult to provide a thor-
ough and Iasting seal between both the metal plate por-
tion and the roof and ibe metal neck portion and the
mictal pipe, since slight irregulerities in the roof ehecting
and the pipe recelving the neck portion, due to the stiff-
ness of the metal, cause farge voids which must be thor-
oughly filled and sealed requiring skilled workmen to
properly accomplish this sealing operation, A further
factor which complicates this problem is that {be wvent
pipes are frequently formed of cast iron and, during the
formation thereof, & ¢lose outer circumferencs tolerance
s not maintained so that thers can be variations as much
as one-quarter inch in dizmeter at the outer circumfer-
ence of the pipe. .

Thus- for practical production of these mstal roof
flanges; it it mecesssry to provide the inside diameter of
the nacked portions thereof sufficiently large to receive
eveq (be Iargest diameter pipe that might be used. Whes,
however, & pips is encountored which kas e minimum

fen of scaling between the pipo and this meck porton
becomes considerably more trovblesome.

Still another problem involved in the use of thése-prior
metal roof flsnges is cansed by the fact thiat the plate
portion thereot ix sealing &geinst » Wooden roof ard the
neck pottion is sealing against a metal pipe, which metat
pipe has & difierent-thickness and is formed of a diffcr-
eat metdl thau. this neck portion. For this reason, undet
changidg temperature conditions, the roof, roof flange and
pipe will all be affected by different rites of expansion and
contraction so that it is diflicult, i not impossible, to
maintsin & proper water-tight and weatlierproof scal be-
tween the roof fiange, the roof dnd the pipe, even though
the scaling means therebetween is & sotewhat plastic
material.

Finally another problem involved in the use of these
prior roof flange comstructions is that these prior roof
flanges, being formed of metal, ase difficuit to edspt to the
great number of dilferent pitcles of roofs encountered in
modern home and building comstruction, Ttus. it is
mecessaty to provide a Iarge number of different configu~
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the particular roof flange for the particular pitch of roof.

It is therefore-a general object of the present inveatioi
to provide a roof flange construction which overcomes the
difficultics and disadvantages encountered ini use of the
prior constructions.

It is & primary object of the preseat invention to- pro-
vide 2 roof flange constractiony which can be eaxily gnd
conveniently installed for sealing between 8 roof and
went pipe extending through the roof and whicl does not
require any special skill for the installation thereof,

It is a further object of the present Invention to provide
e roof flange construction which ix completely flexible
and will readily adapt for changing temperatire condi-
tions while still maintsining en efficient seal,

It is still a further object of the present invention to
provide a roof flange construction which is formed with
special sealing means for sceling around the pipe extend-
Ing through the roof which roof flange will automaticaily”
adapt for various size pipe within reasonable folerinces.

1 is also an object of the present invention to provide
a roof flange constructivn for sealing around a pipe ox-
tending through s roof which may be used for varions
pitches of roofs within reasonable limits thereby requiring
a lesser number of specific shapes of thess roof flanges
to be carried by & supplier thereof.

It is an additiogal object of the present invention to
provide a rdof flange coustruction for sealing between ¢
roof and 2 pipe extending therethrough, which réof Sange
may also be used for providing waterproof connection
and efficient seal between a fist roof and the roof drsin-
pipes thereof,

Finally it io an object of the present invention to pro~
vide a roof Bange construction which accomplishes all of
the above objects and provides ull of the above advan-
tages, yet may be madufactured and supplicd at a mini-
mum of expenso.

‘These and other objects are accomplished by the parts,
constructions, arrangemeots, combinations and subcom-
binations comprising the present irivention, the nature of
which is set forth in the. following gencral statement,
preferred entbodiments of which—illustrative of the best
mode in which spplicant has contemplated epplying the
principleg—are get forth in the following description and
illustrated in the sccompanying drawings, atd which are
particularly and distinctly poinfad out and set forth in
the appeaded ¢laims forning & part Bareof.

Io gemeral tenms the rool flange construction compris-
ing the present inwention: may be stated as including s
substantially flax flsxible flangé portion hdving & prefer-
ably genecally rectangular outer configuration snd ter-
minating inwardly in a fiexible neck portion exteadiog
away frone the flange portivn, Bothi the flange and aevk
portions are mtlaively thin, witl the flange portioa pref-
crably taperinig to' a festhter ¢dge at ifs outer edges:

* The ntck. portion terminates spaced from the flange
portion in seal means, preferably having a greatly in-
creased cross-sectiona] thitkness from thé cross-gectional
thickness-of either the neck or flange portions. Forther:
this scal means fermipates fnwardly in two spaced io-
wirdly projecting sealing lips which are adapted to sare
round and seal against the outer circomference of a pipe:

Stiff further each of the sealipg lips It preferably triv
angtlar in crosy section tapering inwardly to ag spex
and these seiling lips are posifioned at the upper andt
lower extremitics of the seal means s that one of the
tapered side portions af cach. of these sezling lips forms
the: inner cxtremity of .the upper and lower extrerities
of this seal’ meags. Thus a downwanily aagled void is
formed between .thes upper sealing: lip and the outer cir-

cumferente of & Pips against which this [ip is sealing and

er- upwardly: angled: void’ is formed between thie lower

retions of these roof flanges io order fo be-able to supply  sealing: lip and a pipe egninst which this lip is sedling,.
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cither of which volds may be filled with a plastic roofing
compoundsealmgmatcrlaltorudmsinaeﬂingbmn
the pipe and seal means.

~ By way of example, embodimeats oftbemofﬂanse
construction of the preseat invention are illustrated in the
accompanying drawings forming a part hercof, wherein
like numerals indicate similar parts throughout the sev-
eral views, and in which:

Fis.liaatopyhnmofﬂ:cﬁmtembodmcntofthd
mthagwm:ﬁonmpmumemmmﬂon.

Fig. 2, a sectional view, part in elevation, fooking in
thcdmwonoftheumz—dmﬁg.l

Fig. 3, a vertical sectional view, part in elevation, show-
ing the roof flange construction of Figs. landsttaued
for zoaling between o fat x0of and a vent pipe extendiog
therethrough;

Fig. 4, an enlarged oeetmna!vnewtaken
{ram Fig. 3 and showing the area of the seal between the
roof flange and the pipe;

Fig. s, nwmcalaectwmlvww.putmelevaum,chow—
iuthemofﬂ construction of Figs. '] and 2 installed
sealing between a fiat roof-and a dreinpipe of sald roof,

Fig. 6, an eniarged fragmentary sectional view taken
from Fig. S showing the area of the seal between the roof
flange and the pipe;

H;?,amﬂteamvwoflmndembod:
mento!themotﬂanpmﬁonwmpminzthtm
ent invention;

Fig. 8, atopplanvxow:hmvingthe roof flange con-
umumnofox.hmulbdon:roofandseaknbuwm
a roof and vent

exteading therethrough;
Fig. 9, a sectional-vicw, mrtlndennon,lookingmthe-

direction of the arrows $—9 in Fig. 8; and
Fig. 10, an enlarged fragmeutary sectional view taken

from Fig. 9 and showing the area of the seal betwoon the

roof flange and the pipe.

The first
wmpmmgthepcesentmvennonu:hownml’ip. I and
2 and includes a substantially fiat flange portion 11,-pref.
erably beving a rectangular outer edge 12. Further
portion 11 tsrminates inwardly and preferably central
thereof in a neck portion 13 which:nzlxmwuﬂlyaml
upwardly away from the Bange portion.

Still further the nsck portion 13 terminates upwardly,

spaced ‘above the flange portion 11, in 8 scaling portion

14 with this scaling pottion termioating inwerdly- in .0
predetermived size of opening 15. The entire roof flange
construction is formed from a flexible material which
may be rubber or one of the synthetic rubber composi-
tions, but it is preferred that this materia) is ueoprene for
its ofl, acid and san-checking resistance.

Flaneepomonll,mmwcdonmbefomtedot-

a steadily decreasing width outwardly and tapers o & ao-

called feather cdge at ouler edge 12. The maximum

thickness of flange portion 11 is at the point of connec-
tion between this fz2nge portion and the neck portion 13,
with the neck portion 13 baving npprox.tmately the same
mss-:ecnenal thickness at the mamnnm. tb:cknus of
ﬁzuxe 11

* Both flange portion 11 and neck portion 13 are, how-
ever, relatively thin, as shown,.for maximum flaxibility.
whthe:ealmgyoruon,ﬂhannzamﬂyincmxed
thickness in the order of between two and six times the
thickness of neck portion 13, Thus the cealmg pothm
14 is of greatly increased mass over-any given section. of
the lhnge portion 11 and peck portion 13 and this sealing
pomou thercfore protrudes mwardly from the Deck por-
tion -13 terminating prefer:l')ly in a circular opening 15.

Scaling portion 14 at opening 15 is provided with an
upper sealing lip 16 and dower sealing lip 17 with both
of these sealing lips being substantially triangular in cross

seumhavmgthmrapmttﬁxopenmgﬁnndimﬂaa—:
ing in width oufwardly. The lower side of the upper .

scaling 1ip 16 and ihe upper side of the lowier sealing Iip

embodiment of the soof flange construction .

4.
seen in F’wlwthatthuetwoaahngups may be com-
pressed outwardly without interference from each-other.
Further the upper scaling lip 16 angles outwardly to
the upper extremity of sealing portion 14, thus forming

5 thcwgledponwnlsuthewpotthcmhngpomon.

Fimlly the lower sealing lip 17 angles outwardly and
downwardly to ths Jower extremities of ths sealing portion
14 forming the angled portion 19 at the lower edge of the

portion.
10 Asshown in Figs, { and 2, the first embodimeat of the

roofﬂmgeconﬁmcﬁmhuthcaxisofdmopeningls
at right angles to the plans of the flange portion .11 s0
that the plane of the upper extremities of the sealing por-
tion 14 is geaerally parallel to the plane of the flange por-

15 tion 11, Thus this particular erabodiment is adapted for

use with a flat roof or a roof having only & slight pitch,

As ag example, for showing the increased mass of the
sealing portion 14 cover the peck portion 13, the neck
portion may have a thickness of about ¥4 inch while the

20 szaling portion 14 at its minimum thickness, that is, the

depression formed between the soaling lip 16 and seafing
lip 17 may be about ¥ inch. Purthermiore with theie
dimensions the thickncss of the sealing portion at ths apex
of -the upper sealing lip 16 will be about. Ys inch and &t

25 the apex of the lower sealing fip 17 sbout 34 inch, with

this sealing portion 14 baving substentially the same di-
mensions throughoat its circumference becauss of ths
mof&eopeﬂnngcxmdmg;trumlng!utoﬁm
plane of the flanpe portion 11.

30 . As shown in Fig. 3, the first embodiment of the roof

ﬂaage copstruction may be instalied for providing s water-
proof and weatherproof seal between ¢ fiat roof, generally
indicated at 29, and a vent pipe, ponerally indicated at 21,
The Aat roof 20 may be formed of a layer of wood sheath-

$5 ing 22.and a series of layers 23 of asphalt impregnated
struction. -

and coated roofing material of vsual con

The vent pipe 21 is usuzally a cast-iron pipe baving an
outside diameter varying from about four inches to about
four. and one-querter inches, and extends upwandly

flange 40 through the roof 20 through an opening 24. Further the

outer surface of the pipe 20 may range from.refatively
smiooth o extremely raugh.

The roof fisgge construction of the present -invention
js preferably installed by first epplying the initia} layer

45 of roofing material. 23 on the wood cheathing 22 and

thea telescoping the sealmg portion -14 of the roof flange
canstruction over the pipe 21 until the flange portion 11
is lying flat on this first Jayer of roafing material 23. An
asphalt roof sealing compound may be placed between the

mﬂangepcmonllandthcﬁmhwofmﬁngmneﬂai

23 if desired, but nnder most circumstances en excellent

scal will'be provided between thess materinls and also the

additional fayers of roofing materials 23 merely by the

asphalt coating on this roofing material adhering-to and
g5 sealing with the. “flangs poftion 11,

The sealing lips 16 and 17 onthetoofﬁauseconstmc
tion sre preferably formed with {nside diumeters of 318{g
mchea.tlutxs,%.:mhies then the possible migimum
outs:de diameter_of the pipe 21, so that when the mlmg

¢g portion 14 is telescoped over pipe ‘21, a compression is

provided therebetweets compressing the apices of the scal-
ing lips 16 and 17 and provx!mx a tight seal between these
seating lips &ad the pipe 21.: This compression between
the sealing portidn 14 and the pipe 21 {s insured and

oy maintained indefinitely due to the greatly increased thick-

ness or mass of this sealing poruon 14 as Hersinbefore

described and shown.
Tbevoidformeduoundfheplpenbﬂwenmo

angled portion of the roof flange and this pipe is filledt

70- with & usual upln.lt roofing compound shown at 25 and

in enlarged view in Fig. 4, thereby carupleting the seal
between pipe 21 and the sealing portion 14 of the toof
flange.- Finally asphalt roofing compound may be ap-
plied between the overlying layers of roofing material

17 sngle upwardly and downwardly, tupecnvely as best 75 23 apd the ﬂunge portion 1% ot the roof flaage as showii
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at 26 to provide » mare efficient seal at this point and
prevent moisture from working back between the flange
portion 11 and the fayers of roof material 23.

As shown in Fige. 5 and 6, this first embodiment of the
roof flange constryction comprising the present invention
may also be uged for providing a seal between a flat roof
and a -drainpipe, wuch pipe belug vsed for draining water
from the roof. As shown in Fig. 5, the roof flange con-

seal against this du!npxpe. Finally,
portion 19 of sealing lips 17 is exposed upwardly, the
void formed by the angled portion 19 and the pipe 28
is filled with the roofing compound, ss shown at 29,
with this seal between scaling porticn 14 and pips 28
belng showa in enlazged view in Fig. 6.

The stcond embodiment of the roof flangs construc~
tion compriting the present inveation Is shown ia Fig. 7
aad k very similar {0 the first embodiment with the

pipe and » roof having more than just a slight pitch.
The only-change required froo: the. first embodiment con-
struction, for providing this second embodiment constric-
tion, is that thé plane of the upper extrcmities of the
scaling portion does not extend in s pianc parallel to the
plane of the flange portion, bot rather these planes ex-
tend at an angle, the. degree. of which depends on the
pitch of the roof.

Referring to Rig. 7, similar to the first embodiment,
the roof flange construction includes the flange portion
111 tapering outwardly to the feather edge 112 aod
terminating inwardly in the upwardly and inwardly angled
weck portion ¥13, Further neck portion terminates up-
wagdly: in the sealing portion 114, with this sealing por-
tion terminating: inwardly at the opening 118 and having
the upper sealing lip 116 and lower sealing lip 117,

lips 116 and 117 are similarly formed with
sealing lip 116 angling upwardly to the upper extremities
of tho sealing portion 114 forming the angled portion 118
and the lower sealing lip 117 angling downwardly: to
the lower extremities of the sealing portion to form the
angled portion 119. Finally, flange portion 111 and neck
portion 113 are formed reistively thin, wheress the seal-
fog portion 414 is formed of increased thickoess and
having » minimem thickness in the order of two times
that of the neck portion 113 1o provide a greater nass
of materini behind the sealing lips 116 and 117 and io-
sure, the proper sealing thereof.

Thos, the sealing portion 114 again may have a thick-
ness of between about two and about six times the
thickpess of the neck portion 113, and as an example of
the dimensions, the thickness of the neck portiop 113
may again be. %% inch with the minimum thickness of the
sealing portion 114, that i3, between the sealing lips 116
and 117 being sbout ¥4 inch ‘at the right-hand side of
the sealing, portion as showsn in Fig, 7, with this mini-
moem thickness increasing to about 34 inch at the Joft-
hapd side as shown in Fig. 7. This variation in thickpess
of the scaling partiop 114 &s, of course, caused by the
fact that ihs. axis of the opening I15 docs not extend
perpendicularly to the plase of the flange portion 111
sa that the. plans of the upper extremities of the sealing
portion- 114 extends at an angle to the plane of the fange
portion 111, as.

Further, in the above cxample the thickness of the
sealing portion 114 at the apex of the upper scaling lip
116 is abett 7/16 inch throughout' the circumference

Io
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%6 sinco: the. entire; taof flanges. of the first and. sccond edt-

6 .
of this sealing lip. Finally the minimum thickness of
the sealing portion at the apex of the lower scaling lip
137 is about 34- inch, as shown at the right-hand sidos
of Fig. 7, with the maximum thickness at this point being
about $6 inch, as shown- at the left-hand side of Fig. 7.

As shown in Figs, 8, 9 and 10, this secord embodiment
of the roof flange construction iz applied to the roof,
geneeally indicsted at 139, surronnding and providing a
waterproof and weatherproof seal between this roof and
the vent pipe 131, In this case, however, the roof 130
is formed from the usual wood sheathing 132 covered
witly ¢he usual overlapped asphalt shingles 133, with the
vent pipe 131 extending through the opening 134 in the
wood sheathing and shingles.

Tho same relationship of sizes between the outsr di-
ameter of the vent pips 131 and the inner diameter of the
sealing. lipt 116 and 117 is provided in this second em-
bodiment ay was provided in the first embodiment, that
is, the inper diameter of the scaling lips being less than
fhe minicum possible outer diameter of the vent pipe
131 to provide compression betwoen these sealing Eps
and the vent pipe thereby insuring sealing thezebetween.
Furthexmare the usual asphalt roofing compound is ap-
plicd at 135 Qlling the vaid formed between the angled
portion 118 of the sealing portion 114 and the vent pipe
131, thereby completing the seal betwen sealing portion
114 and the vent pipe, such completed seal being shown
in enlarged view in Pig. 10.

This second embodimeat of the coof flange construc-
tion is. preferably applied during the application of the
shingles 133 to the wood sheathing 132 with the upper
hatf of the flange portion 111 underlying the shingles
133 and. the fower half of this flange portion overlying
these shingles, as shown. Finally roofing compound may
he applied between the edge 112 of flange portion 11%
and- thie shingles 133 where this flange poction overlies
the shingles and: is_ therefors exposed, such roofing com-
pound being indicated at 136 in Figs. 8 2nd 9.

It is important for. the. purposes of the present inven-
tion fo provide the flange portion 11 or 111 and the
neek portionr 13 or I13 relatively thin to obtain maxi.
o flexibility of these. portions so that the roof flange
construction: may conform to the particular roof upon
which it is being applied. For instance, as shown in
the second embodiment, the pitch of the roof 130 can
abviowsly vacy considerably and the flangs portion and
neck portion. 113 wilk still easily conform to this differcnt
pitch-of:xoef. Also, & proper and sufficient seal will still
baprgidndbetmthgmﬁug portion 114 and any vent
pipe.131.

‘Further, it is.important for. the purpases of the present
invention that the sealing portion 14 or 114 arc formed
of Inereased: thickness providing an increased resilient
mass;at: this. peint over the thickness of the geck portion
153, With this increased mass of the sealing portiots
a0, increased realstance to daformation is provided back-
ing up-the sealing lips 16 and 17 or 116 and 117, thereby
insuring an officient seal between these sealing fips and
the particular vent pipes around which they are sealing.

Still further it is advantageous- to provide the angled
portion 35 or 135. st the upper extremities of the sealing
poction. 14 or 114 so that the voids formed betwoen
thesa sngled portions and the vent pipes can be filled
with roofing compound to. insure & more complete and
Issting seal. It ix sho advantageous o provide the
angled partion 19 or 119 at the lower extremities of the'
sealing partion 14 or 114 so that this roof flange cop-
stryction is adaptable for merely being teversed o pro-
vide & seal between a roof and a drainpipe-from the roof.

Additionally; it is advantageous to (aper the flange:

portion 11 or 131 outwardly and terminate these flange
portione in a feather edge 12 oc 112 for increased flexi-
bility of; the flange. portions and for more efficicat scal-.

ing of .the edges- against, tbe particular roof. Fixally,
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bodzmeatsueiomcdofonepmemdtoullynfm-
silient materisl, these roof flanges will automatically

compensate for any difiérences in expansion and comtrac- .
materials while -stilf mamh‘

tion between the various
ing a waterproof and weatherproof seal.

In the foregoing description, certain terms have becu
used. for -beevity, clearness and understanding, but no un-
fiecessary ~ limitations are to be implied therefrom, be-
cause such words are nsod for descriptive purposes here.
in and are intended 10 be broadly construed..

Moreover, the embodiments of the improved construc-
tion illustrated and described berein are by way of ex-
ample and the scope of the present imvention is not
hmtedwmeexmdeunsofmewmmnshm

- Having now described the invention, the construction,
operation and use of preferred embodiments thereof, and
the advaniageous new and useful results obtained there-
by, the new and useful construciion and reasonable me-
chanical equivalents thereof obvious to those skilled in
the ast are sot forth in the claims,

I claim:

1. Roof flange cons!nwtm for providing a seal be-
tweeo & roof and a pipe
roofincluémgamhttantnﬂyﬂatmﬁlientmw‘ialﬂam
portion, the flange portion surrounding and terminating
imwardly in an integral resilient material tubular neck

portion, the neck portion extending from the flange por-:

tion and terminating spaced from said flange ‘portion in
an integrat tesilicot material sealing portion, the sealing
portion having an opening formed therethrough, ths
sealioz portion having resilient material sealing %ip
means including spaced upper end., lower inwardly
tapered acaling lips formed- therson end extending in-
wardly of (he sealiog portion surrounding said cpeaing
for mnlleatly sealing against a pipe received in the open-
ing, the scaling lip means upper sealing lip baving m
mﬂeduppcrudemr&oe ungling downwardly and in.
wardly toward the opening forming a void betweoen the
sealing portion aad the pipe received in said opening, the
udmhpmmhwermlmghphmgmmxled
Jower side surfece nogling upwardly and inwardly towacd
the openmg forming a void between the sealing portion
and the pipe received in said opening, st least one o£ said
voids being adapied for being filled with a plastic moﬁng
compound © increue the seal between the sealing por-

tiog and the pipe, and the minimum {hickness of the seal-
mgyortmatlemmoutwarddlgnmtwlththcwd-
ing lip means upper and fower sealing lips being greater

lhanlhemxlmnm!hxcknasof&euckmdﬂaww-.

tions for providipg an incressed mass to back up and re-
taip the lip means reailiently sealed against the pipe.

2. Roof flange construction for providing a seal be-
tween o roof and a pipe positioned at an opening of the
roof including a mlaunmlly flat tuihent material flange
pottion, the flange portion surrounding and tesminating
mwardlymnnmtcgnlruih:xnmatethlmbuhrneck
pomon, the peck portion extending from the flapge por-
tion and terminating spaced from said flanpe portioa in
an integral yesilient material sealing portion, the sealing
portion havipg an opening formed therethrough, the seal-
ing portion having resilient material sealing lip means

including spaced upper and lower ipwardly tapered seals

ing lips formed thereon and exwmﬁnz iowardly of ths
sealing portion surrcunding the opening and resiliently
mlmg against & pipe received in said opering, the seal-
ing lip means upper sealing lip having an angked upper
side surface angling downwardly and inwardly toward
the opening forming a void-between the sealing portion
and the. pipe received in said opening, the sealing lip
means Jower sealing fip baving an angled lower side sur-
face angling upwandly and inwardly toward the opening
forming = void. between the sealing portion and the pipe
receivéd in 3aid opening, and at least one of said voids

35

40
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70

being adapted for being filled with a piastm roofing com--.78

3

8
potmdtomcreuethnsealbetweuth:leaﬂngpoxﬂon

and the pipe.

3. Roof flange construction for providing a seal be-

" tween 8 roof and a pipe positioned at an opeuing of the

roof including a substantially flat resiliept material flange
portion, the flange portion surrounding and terminatiog

“inwardly in an Integral resifient material tubular neck

portion, the neck portion exiending from the flangs por-

tion and"terminating spaced from said flange portion i
an into;nl vesilient materlal sealing portion, the sealing
portion hiving an opening formed therethrough, the seal-
ing portion having spaced upper and lower-resilient ma-
terial sealing lip means-formed thercon and extending -
inwardly of the sealing portion surrounding the opening
tormihenﬁyuahnz ageinst & pipe received in said open-
ing, the uppcr sealing lip means having an angled

side surface

upper
angling downwerdly and inwardly toward

the opesing forming = void between the sealing portion
and the pipe received in said opeping, tho lower scaling
lip means having an angled lower side swrface angling
upwardly -and :inwardly toward the opening forming a

.void between the scaling portion and the pipe received

in said opening, at least one of said voids being adapted

for being filled with a

plastic roofing compouad to in-

crease the seal between the sealing portion and the pipe,
and the minimum thickness of the sealing portion at least
in outward aligament with the upper and lower sealing
Lip means being at least double the maximum thickness
of the peck and flange portions for providing an increased

, mass to back up and retain the lip means resiliently sealed
against the pipe.

4. Roof flangs coastruction for provxdmg = seal be-
tween 4 roof and a pipe positioned at an opeaning of the
roof including a substantially flat resilient material flange
portion, the flange portion terminating outwardly in a
substantially feather edge, the ﬂznge portion surround-
ing-and terminating inwardly in an infegral resilient ma-
terial tubular neck portion, the neck portion exteading

-fromi theﬂnnxepomonmdtermmakngspmdﬁommd

flange portion in ap iotegral resilient mxterklmling
portion, the sealing portion baving an opening formed
therethrough, the sealing portion having resilient ma-
terial sealing lip ineans including spaced upper and Jower
mwudly tapered sealing lips formed thereon and extend.
iag iawardly of the sealing portion snn'ou:_xding the.opeo-
ing and resiliently sealing nagainst a pipe received in said

opening,

the seafing lip means upper sealing lip having

sa angled upper sids surface angling downwardly and in-
wardly toward the opening forming.a -void between -the
sealing portion and the pipe received in said opening, the
séaling lip means lower sealing lip- having an angled
lower side surface anglisig upwardly and mwu'dly toward

the opening forming 2 void between the sealing’ portion
" and the pipe received in said opering, -and at least ons
of said voids being adapted for being filled with a plastic
roofing compound to increase the seal betweea the scal-

ing poruon snd the pipe.
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1
BELLOWS SLEEVE
BACKGROUND OF THE INVENTION
The ‘present invention relates to so called bellows
sleeves employed for sealing purposes betweea moving

-parts. More-specifically, the'invention relates to such
beliows slceves &s sire employed for sealing. jointed,

cross shafl.axles especially such semi-axies relative to -

the respective axle gear. These sleeves are made of
slastic material such as rubber and are divided longita-

dinally st lewst along a portion of the sléeve body.

Along the dmdmg slot there extend flanges- radially
outwardly which are provided with surfaces facing each
other.and mcludmg scaling tongues and grooves.which
uepremdasunneachotbetbymcms of screws.

» Many suggestions have been made beretofore fot the -

nmptowmenmf such bellows sleeves. Mainly these sug-
gestions have béen concerned with the improvement of
the: materials of which the bellows sleeves are made 32
beciuse, themmrements -with regand to the oil re-
sistance, a sufficient elasticity, and a long life hive

called forspezial attention, However, the cloguse of the

divided sleeve also -réquires substaptial” atténtion
because the closure ‘as such constitutes 2 weak spot.
This is so because the finnges which are clamped to
each other by means of screws are subject to a certain
mechanical working or squeezing, although the sleeves
are_positioned in such 2 manner that the flanges are
located in & neutral motion Zone. Accordingly, inspite
of said tongues and grooves, the sealing has nat always
been completely satisfaciory. -

Salmg tailures also occurred-as a result of thc naty-
ral aging of the respective material. A reduced elastici-
tyin fum ‘results in & reduction of the-effectiveness or
intensity with which the clamping screws hold the
flanges_together whereby the ;eahng effect is also
reduced.

In order to overcome these difficulties, it hs been
wggened heretofore to provide the flanges with wide
groaves and. -ively wide or broad bulges. How-
&ver, it hes been faund.that by these means it-was not
possible to aclueve substantial mprovemants because
the cooperating “areas are relatively large and the
specific pressure which is rather significant for achiee-
ing a:good sealing effect is accordingly reduced :

OBJECTS OF THE INVENTION

In view of the foregomg. it is the aim of the invention
. to achieve the following abjects singly or in combina:
tion: |

to overcome the outlined drawbacks of the prior art,
more specifically, to achieve a good sealing of bellows
sleeves even over prolonged periods of use;

to provide a special sealing effect in the area of the
flanges, especially along the dividing line and this even
after prolonged use;

the improved ualm; is 0 be achieved while simul-
taneously avoiding increasing the wall thickness of the
flanges slong the dividing line;

10 provide unpmved sealing characteristics while, at
the same time, requiring iess mazcrml than heretofom
for making the sleeves; and

to construct and shape the entive bellows slecve in.
such a manner that it may be casily manufactured so
that thie final product will be relatively inexpensive.

3,704,894

2.
SUMMARY OFf_l‘.HE INVENTION

The above objects have-been schieved according to

the invention by providing the tongue as well as the
s Broove with a cross-sectional shape having a wedge
configutation, preferably s rather pointed wedge con-
figuration and by further providing material accumula.
hqnsmthemgeofmechmmngmwswbwhaccu-
mulations fit ifto respective rccsses arranged opposite
10 of said aecumulauons, .

. The pomted \vedge confi guratlon of the tongue and
;roow has the advantage that they take up very little
spwewthatthemc of the flanges does not need to be
increased. To the contrary, the rather narrow tongues

15 andgmqvcs pemmthc use of shorter ﬂmgec, that is
the tlange dxmension in the fadial direction may be
redirced 5o that Iessmatcru\l |s reqmred formakmg the
ptcsenuleeves T
Another. even more nupomnt advantagé of the ton-’
gue and‘groove configuration as taught by the inven-
tion is seen in that, the pointed shape tesults in high
specific sealing pressure which assires a safe sealing.
The weak spots which weré présent heretofore espe-
o5 cCially nround the c!ampmg screws have been removed
{0 the invention by said material accumula-
tions and vespective recesses arranged adround said
clamping screw. Thus, the invention is seen in the com-
bination of the pointed wegde shaped: tongues and
3¢ grooves with the material accumulations and recesses.
it has been found that the present bellows steeves
may be easily produced inspite of the improved sealing
efficiency -because the eoopemtmg sealmg means have
a relatively suuple shape.

BRIEF FIOURE DESCRIFTION

In order that the invention may be.-clearly un-
demood it ‘will now be described, by way of example,
with reference to the eccompanying drawings, wherein:

FIG. 1 illustrates & longitudinal sectional view
thiough & bellows slecve according to the invention;

.FIG. 2is 2 sectional view along the line -]l in FIG.

;.
45

3s

40

FIG. 3isaview along line IH—I1in FIG. 2 and show-
ing the sectjon through the wedge shaped tongue and
groove; and
FIG. 4 is a view slmilar to that of HG 2 but illustrat-
ing a differently shaped material accumulation and
so Fespective recess in the area of a clamping screw.

DETAILED DESCRIPT 1ON OFEXAMPLE
. - EMBODIMENTS

Referring to FIG. 1, the bellows steeve 1 is provided -

55 with two connection cuffs 2 and 3 which may be con-

" nected to housing rembers or the like(not shown) by

means of clamping straps. The sleeve 1 forms several

folds 4. The sleeve Is slotted tongstudma!ly along a

plane extending through the axis § of the siccve and

60 through the plane defined by the drawing sheet. As is

best seen in FIGS, 2, 3, and 4, adjacent to the slot the

steeve is provided with flanges 6 and 7 extending radi-

. ally away. from the sleeve proper. The flanges 6 and 7

are clamped to each other by a plurality of clamping
screws B, one of which is shown in FIG. 1,

The flanges 6 and 7 have inner surfaces 9 and 10 fac-

ing each other. In order to provide a sufficient sealing
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between these surfaces 9 and 10, the sur{ace 9 is pro-
vided with a tongue I having a wedge shaped cross-
sectional configuration, especially a pointed wedge
shaped contiguration whereas the opposite surface 10
is provided with a wedge shaped groove 12 in register
with the tongue 11 50 that the latter snugply fits into the
groove. The size of the tongue 11 and of the respective
groove 12 is such that a high specific arca pressure.is
accomplished along the flanges between the tongue
and groove. . .

. It desired, several tongues 11 and several grooves 12
may be arranged in paraliel to each other as is indicated
by phantom lines in FIG. 3. Such a double or even tri-
ple tongue and groove arrangement substantially in-
creases the sealing characteristics of the sleeve because
the plurality of tongues gripping into a like plyrality of
grooves forms a kind of {abyrinth packing or seal. [t has
been found that the proper sealing characteristics are
maintained even if the sleeve is subjected to torsional
forces. . :

Each of the clamping sctews 8 extends through 2
respective material accumulation, 13 and a respective
recess 14 arranged in the surfaces 9 and 10 at those
points where the clamping screws extend through the
two flanges. The recesses and respective material aceu-
mulations are arranged in such positions that the ton-
gues and grooves and the material accumulations s
well as the respective recesses form a contintious scal-
ing line. This feature enhances the sealing charac-
teristics substantially in combination with the above
mentioned labyrinth seal.

- The material sccumulations 13 and the recesses 14
are dimensioned in such a madiner that u light press fit
is provided between the material accumulation and
recess. The clamping screws 8 extend through bores 15
in the material accurmulation and the portion of the
flange wall in register with the recess whereby the
diameter of the bore is stightly smajler than the outer
diameter of the_screw to provide a further press fit
between the flange material around the material accu-
mulation and the respective screw. Furthermore, it has
been found that the material accumulations should
bave a height above the flange surface proper which is
higher than the height of the tongue 1), ~

it is preferable that the wngues 11 and material ac-
cumulations 13 are arranged on one turface, for exam-
ple; surface 9 and that the grooves 12 and recesses 14
are arranged on the opposite surface 10. This facilitates
the peoduction of the tleeve and flanges in a integral
one piece fashion. The material accumulation 13 may
have, for example, a cylindrical shape as seen in FIGS.
1 and 2. As & modification, the materia} accumulations
may have 2 rectangular shape or a trapezoidal shape as
ako shown in FIG. 1. The improved sealing charac-
teristics are achieved by the above mentioned com-
bination of the lip seal between the tongue and groove
which results in an increased specific or area pressure,
with the improved sealing in the area of the claming
screws dué to the light press fit between the material
accumulation and the respective recess and the pressfit
between the screw and its respective bore.

In addition of the above mentioned cylindrical,
rectangular, and trapezoidal shape for the material ac-
cumulations and respective recesses, FIG. 1 also shows
tha! 1 trapezoidal shape may be modified by curved

10

4

bounding surfaces 18 snd 19 whereby the material ac-
cumulation as well as thé respective recess will have
such curved bounding surfaces. -

The selection of the shape of the material accumuta.
tions 13 and the respective recess 14 will mainly de-
pend on the size of the sleeve and alse on the flexibility
required in any event in the area of the flanges 6 and 7.
Thus, a cylindrical shape will be preferable where a
compact flange configuration and a good elasticity are
required. For large size, heavy sleeves as, for example,
may be used in coanection with trucks where a lower
elasticity is feasable the rectangular or traperoidal
shapes and especially the trapezoidal shape with curved
surfaces 18 and 19 may be employed. In the latter in-
stance, the curved surfaces. may form portions of
cylinder surfaces whereby for example the cylinder sur-
face 19 faces inwardly relative to the sleeve, whereas

- the cylinder surface 18 faces outwardly. It has been
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found, that this configuration assures a good fit and
permits an easy as well as harmless possibility for fota-
tion or twisting even where the sleeve is subjected to &
sharp backling action.

Preferably, the bounding walls of the accumulations
13 and the respective recesses 14 should extend per-
peadicularly relative to the surfaces 9 and 10 of the
flanges 6 and 7. However, it is also possible to provide a
press or snap fastener action by providing the accumu-
lation 13 as well as the recess 14 as shown in FIG. 4
with back-tapers 16 and 17. This feature provides an
especially good anchoring whereby, at least for short
time periods, the seal may be maintained even without
a clamping screw.

Refeering further to FIG. 4, it will be noted that the
flange 6 may have a wall thickness smaller than the
flange 7. This is possible becauge the tongue 11 and the
accumulation 13 compensate for the thinner wall
thickness and the good sealing characteristics are
thereby maintained. In this connection it is surprising
that the wedge shaped tongue and grooves improve the
elasticity of the entire sleeve. Other groove and tongue
forms employed heretofore caused a stiffening of the
entire flange structure.

The above mentioned featurs of making the height of
the material sccumalations 13 higher than the height of
the tongues 11 provides so called creeping paths of in-
creased length which is cspecially advantageous where
the sleeves are employed in connection with jointed
cross shaft semi-axles of motor vehicles, Surpritingly,
these creeping paths facilitate 3 continuous pressing
and squeczing action.

The arrangement of all the tongues I and all the
material accumutations 13 en one and the same surface
and the arrangement of all the grooves 12 and recesses
14 in the other flange surface has the advantage that
the tools for producing the present sleeve are sim-
plified.

A further advantage is seen in that the tongue and
groove arrangement results in substantial savings of
material especially If taken in combination with the
thinner fange walls now made possible by the inven-
tion and as shown in FIG. 4.

The above mentioned back-taper 16 and 17 also
shown in FIG. 4 has the advantage of providing a snap
fastener action, so that even where 2 clamping screw
should break, the sudden and dangerous loss of lubri-
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cant is avoided because this snap'fastener action will
shaintain the seal at least until sepair is possible.

' Although the invention- has ‘been described with
reference to- spemﬂc embodithents, it is to be un-
derstood, that it is intended. to cover all modifications

and lequmralenu \mtlun the scope of -the appended .

claims.

wmtuclam i .

1. In a bellows sleove hmng a body made of elastic
material, a long;tudmal slot in said body cmndmg at
Teast partially along said sleeve, fivst and second flange

means exiending longxmdmally along said slot and radi- .

a!ly away from ssid sleéve body, said’ ﬂange means hav-
ing “‘surfaces ficing each other, sealing. tongue and
groove means formiig pact.of said surfaces and ar-
sanged for cooperation with each other, as well &s
meuns for clamping said (langes together at spaced
points along the flanges, the improvement comprising a
wedge - cross-sectional shape for said sealing tongue
means intermediste said clamping means, a cor-
responding wedge shape for said sealing groove means
also intermediate said clamping means, material accu-
muhtuons at said spaced points forming part of one of

'said Nange surface, and cormresponding recesses form-
ing part of the other of said flauge surfaces at said
pointsfor receiving said accumulations.

2. The bellows sleeve according to claim 1, compris-
.ing two wedge shaped tongues and two respective
wedge shaped grooves in said flange surfaces for
cooperation with gach other.

3. The bellows sleeve accordiag to claim 1, wherein
said clamping means comprise screw means, a bore
through each of said material accumulations and
through the flange in register with the respective
recesses, said bore receiving a respective one of said
screw means with a press fit, said material accumula-
tions and respective recess having a sealing improving

3,704,894
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shape such that each accumnlahon fits with a lxght
pressfit into the respective recess.

4. The bellows sleeve according to clum 3, whercin
ssid material accumulation. and the respective recess
have a cylindrical sealing improving shape.

. §,'The bellows sleevé according the claim 3 wherein
said material accumuliition and the respective recess
have a rectangular sealing improving shape.

6. The bellows sleeve according the clmm 3, wherein
said material accumulation and the respective recess
has a trapezoidal sealxngmpmvingshape
* 7. The Lellows sleeve according to £laim 6, wherein

- at feast two opposite surfaces of aud trapezoidal shape

20

25

are curved,

" 8. The bellows sloeve accordmg to claim 3, where
said material accumalation has a height above the
respective flange surface which is higher than the ton-

gue.

9. The bellows aleeve according to claim X, wherein
madtonguemﬂmatemlaecumulmonsfompartof
the surface of one of the Sanges, and wherein the
groove xnd the recesses are formed in the surface of the
other of said flanges.

10. The bellows sleeve aooord:ng to claim 9, wherein
said flange which comprises said tongue and material
accumulatioas has a wall thickness thinner than (hat of

o g p e ey el e A S ein

. said materie} accumulauons and said recesses comprise

30

a5

40

50

§s

65

back-tapers whercby a snap-in action between the
material accumulation and the respective recess is ac-
complished.

12. The bellows sleeve according to claim 1, wherein
said tongue and groove as well as said material accumu-
Jations and recesses arc arranged along a continvous

ine.
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MULTIPURPOSE ROOF PENETRATING CURB

This invention relates to roof constsuction and, more
particularly, to multipurpose roof penetration curb
construction used to provide a weatherproof seal
through a roof. .

Many different types of pipes or other objects having
generally circular cross-section pass through the outer
covering ot top of a roof on buildings. For example, an-
tenna masts, plumbing and vent pipes or the like may
pass through the roof of a building. These pipes may
provide for roof-mounted air conditioners, electrical
connections, water pipes, exhaust stacks, and the like.

it has always been a problem to provide & waterproof -

seal at points of egress through a roof, as at the juncture
between the pipe and the roof. According to present
day construction methads, this waterproof seal is essen-
tiaily made by opening 2 hole in the roof|, setting & curb
over the hole, passing a smaller diameter pipe through
the curb, filling the peripheral clearance between the
pipe and curb, and then covering the curb and adjacent
roof with any suitable pitch. This conventional method
of construction not only is time consuming, but also is
not the best way to provide & waterproof seal. Many
problems arise due to leakage through the pitch, espe-
cially as it ages, shrinks, and ciacks. The temperstures
vary between baking in the hot summer sun and freez-

. ing during the cold winter night. Also, the seal must en-

dure cold, wind, storm, snow, ice, and the like. Of
course, there is a constant degradation due to the con-
tinual assaults by rain and ice.

One teason why this conventional method is used is
that the pipes which pass through the roof have many
different diameters. Thus, it has been most difficult €0
accommodate them with any prefabricated scal.

Accordingly, an object of this invention is to provide
2 new and improved roof penetration curb.

A related object of this invention is to provide a roof
penetration curb assembly which can accommodate
many different types and diameters of pipes.

Yet another object of this invention is to provide a-

multipuepose roof penetration curb having plastic caps
or covers thereover and plastic boots used in conjunc-
tion with the caps or covers to enable egress from and

. provide a seal around the. pipes that pass through the

roof. Here an object is to avoid the necessity of using
a pitch pocket,

Yet another object of this invention is to provide a
boot which ensbles waterproofing and weatherproofing
of pipes at the egress points through roots.

Still enother object of the invention is 10 provide such
a cap made from ABS Plastic material that is especially
well suited to protect it from the weather.

In keeping with an aspect of the invention, these and
other objects and features are accomiplished by provid-
ing a plastic cap or cover for a curb on & building roof.
The plastic cap or cover is shaped with at least one up-
raised cylindrical section having an outside diameter
for receiving the lowermost cylmder of the somewhat
pyramidal boot. The boot is fabricated from 2 flexible,
gasket-type of material. It comprises a plurality of inte-

_ grally-formed truncated cylinders. The uppermost cyl-

inder has the smallest diameter and.the lowermost cyl-
inder has the largest diameter, the inside diameter of

2
raised cylindrical section of the cap or caver. Pipe
clamps are used to seal both the smaller and the larger
diameter boot cylinders,
A preferved embodiment of the invention may best

-be understood from a study of the following specifica-

tion when taken in conjunction with the attached draw-
ings wherein:
FIG. 1 is a side elevation view of the multipurpose

-roof penetration curb assembly in partial cross-section;

10 FIG. 2 is a plan view of the multipurpose roof pene-

tration cap and curb assembly of FIG. 1; and

FIG. 3 is a side cross-sectional view of a multipurpose
r6of penctration curb cap or cover without the boot
and prior to cutting.

FIG. 1 shows ut 11 the inventive roof penetration
curb assembly. The curb assembly 11 comprises a curb
12 which may be a sheet metal box-like structure, such
as thase that are commonly used in current roof con-
struction. One type of curb taught in the recently filed
U.S. Pat. Application Ser. No. 246,565, filed Apr. 24,
1972, and assigned to the Assignee of this. invention

may be used in the subject invention.
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The curb 12 is surrounded by roofing felt shown in

partial sectional form at 13. The roofing felt raises from
the roof linc and also surrounds the eatire curb 12 and
is nailed at the top of the curb to nailers or wooden
beams 14, 16, 17 and 18. The curb 12 itself might be
made from metal, plastic, wood or other suitable mate-
rials,
‘The curb assembly is topped with a curb cap or cover
19. The curb cover has a vertica! apron 21 ending in a
fiared portion 19 which forms a drip edge. In a pre-
ferred embodiment of the cover the flare #s 30° from
the vertical. The vertical apron 21 goes into the top
portion 23 which is integral to and forms the top por-
tion of the curb cap or cover 19. .

As is best seen in FIGS. 2 and 3, there are four up-
raised cylindrical sections on the curb cap or cover,
such as upraised sections 24, 26, 27 and 28. The four
upraised cylindrical sections are shown as being some-
what cap-shaped. These sections and the cap or cover
19 are one integral curb cover unit. The top 29 of any
one or each upraised portion 24, 26, 27, 28 of the cover
19 is cut away as at line x—x to enable a pipe to pass

therethrough, If no pipe is to pass therethrough, of-

course, the cover is left intact.

As can best be seen in FIG. 3, a drainage crown 31
is provided on the top of the curb cap or cover 19 to
expedite the drainage of water, snow or the like from
the top of the cover. The drainage crown is provided by
molding the cap or crown with a raised center having
a gentle slope toward all sides. The highest raised por-
tion of the crown is at 31 and the slope is easily seen
in FlG. 3.

While the cap or crown may be made from any suit-
able material, it is preferably made from ABS thermo-
plastics, These plastics are derived from acrylonitrile,
butadiene, and styrene. They are hard, rigid, and tough,
and are in the medium cost range. Usually the resins
are opaque, and dark to light ivory in calor. They can
be pigmented to match almost any color, and produce
finished parts of high luster.

Preferred properties of ABS plastics for use in this

which #s the same as the ontside diameter of the up- g5 invention are set forth in the following table:
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TABLE 1. —Typical Properties of ABS Resins
Grade
Mo Max-
diym  imum
Gen-  heat  heat Self-
eral re- re- High  extin-
purpase  sistant  sistant  impact puishing
fmpect strength,
notched ¥ in..
{z0d specimea
{a. b fin.):
At 73 Fuoerriveirann 6.5 5.5 22 73 40
At=20F.... 2.4 1.6 8] 35 L.}
At=40 F........... 1.9 1.3 07 2.6 02
Tensile srength:
At7I F (pail..... 5900 6500 7400 4900 5300
Toensile modulus:
AL 73 F {1,000
[ X0 & T, 300 340 390 240 290
Ydl Roeentarnsvens 103 105 " 3 92
Deflcction temperative,
uaannealed (F!
At 264 pad.....c.... 186 2014 224 187 184
AL 86 Phdcreriaranns 203 218 238 208 201
icieat of
expansion:
{pex °F X 10-9),,... 53 4.7 3.6 6.1 -

Blending grades may also be used for compoundirig
with other resins to achieve special properties which
are attractive when used to make the cap or cover 19,
For example, ABS is alloyed with polycarbonate to
achieve higher Gexural modulus than either vesin alone

4

ambient weather conditions. Thus, in'extremely hot

. weather, for examplo, the pipe will tend to expand; in

10

15

25

cold weather it will tend to contract; and a waterproof
cover follows the variations in the diemeter of the pipe.
The clamp squeezes the boot sufficiently to prevent
seepage or leakage of water through the space between
the pipe and the curb cap or cover.

Initially, the boot 33 is a somewhat pyramidal uait
having a stepped configuration to conform to almost
any standard pipe reasonably expected to be used in
conjunction with the barrier system. The boot is then
cut to the appropriate diameter for any given pipe. In
the case of pipe 32, the cut boot has two steps with a
first or larger diameter truncated cylindrical section 34
matching upstanding cylinder 24 and a second or
smaller diameter cylindrical section 36. These two
steps are integrally joined together. Here, strap type
pipe clamps 38, 39 are used to complete the waterproof
connections. However, any other well-known type fas-
tener-may also be used in place of the strap clamp ar-
rangements. :

In a similar manner, boot 41 is cut at a much higher
point so that it fits a smaller pipe 44. The topmost cylin-
drical section 48 of the boot 41 is fixed to the pipe 44
by a strap clamp 49 and tightened with fastener 51. In
fike manner, the boot may be cut at any other similar
cylindrical section in order to accommodate virtually
any diameter pipe. Boot 41 may be miade from. any

_plus the deflection temperature improvement contrib- 30 good, flexible, weather-resistant rubber-like material,

“uted by the polycarbonate and the molding case con-
tributed by the ABS. Other ABS resins are used to
modify rigid PVC. Although ABS resinis are not highly
fiammabie, self-extinguishing . grades are sometimes
preferred, in which case they are coated with a flame-
resistant material. Also, it is well to provide protection
from ultraviolet degredation in the form of an acrylic
coating. When used in regions of extreme temperature
change, it is well to improye reflection temperature by
annealing the parts.

ABS thermoplastics are used according to this inven-
tion because of their impact resistance, surface hard-
ness, rigidity, and heat resistance, as well as their chem-
jcal-resistance. The chemical resistance is especially
important since it enables the cap or cover to stand up
under the attack of high pollution impurities found in
many cities. The ABS thermoplastics also lend them-
selves well to vacuum forming, and large extruded
shapes can be fabricated. Generally, all grades of ABS
thermoplastics are considered impermeable to water
and thus are useful for the purpose tavght herein. The
low moisture absorption and resistance to cold flow
contribute to the dimensional stability of the ABS ther-
moplastics which, of course, is extremely useful in the
waterproofing and weatherproofing purposes acting as
a roof curb cover to enable the egress of pipes.

FIGS. 1 and 2 show two pipes passing through the
cap or cover 19 and on through the roof of the building.
The first pipe 32 passes through the raised cylindrical
portion 24 of the cover, First, the top 29 of the raised
portion 24 is cut along line x—x on site. Then the pipe
is slipped through the cover.

Next, 8 bopt such as boot 33 is cut at one of the sec-
tions to provide a good it between the autside diame-
ters 'of the pipe and the inside of the boot. The boot is
attached to the pipe and cylinder 24 (o give the neces-
sary waterproofing and to protect against the varying
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‘preferably, neopreme rubber.

For-attaching the cap or cover to the curb, a plurality
of screws pass through holes in the cover 19 and into
the nailer, as shown at SS. In practice then, the curb as-
sembly surrcunds an opening in the roof nd araches
to adjacent structure. Roofing felt covers the curb and
provides weatherprodfing at the reof line. The opening
in the top of the curb first covered with a curb cap or
cover, preferably made from an ABS piastic having an
acrylic coating. The cover has a numer of upraised cy-
lindrical portions, any of which is cut 10 endble passage
of pipes therethrough:

A boot having multiple cylinders, integral to one an-
other, is built somewhat as a truncated pyramid, and is
cut to have a desired upper inside diameter. The por-
tions of the pyramidal boot that are smaller in diameter
than the pipe are discarded. The pipe is fitted through
the topmost: cylinder, where the boot has been cut.
Strap clamps attach the boot to the upraised portion of
the curb cover and to the pipe. This roof sealing system
provides sn extremely efficient, long lasting water and
weather proofed egress for pipes through roofs. The
cutbs, covers, and boots are fabricated away from the
construction site buit are fitted and assembled on the
construction site. No additional flashing, pitch, or the
like, is required. Thus, the device is less expensive and
may. be installed faster. It provides longer usage with
less leakage or scepage during the years of actual use.

While the principals of the invention have been de-
scribed above in connection with the specific apparatus
and applications thereof, It is to be understood that this
description is made only by way of example and not as
2 lirnitation on the scope of the invention. Thus, the ap-
pended claims are to be construed to cover all equiva-
lent structure.

I claim:
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1, A multi-purpose roof penetration curb assembly
for providing waterproof and weatherproof egress for
pipes passing through roofs,

said assembly comprising curb means attached to a

roof and surrounding an opening in the roof,

said curb having an open top,

plastic cover means shaped to fitover, be attached to

and enclose the open top of said curb means,

#3id curb means having upstanding walls supported

by end rising above said roof,

nailer means located atop said upstanding walls and

susrounding the open top of said curb means,
roofing felt attached to said nailer means and cover-
ing said upstanding walls of said curb,

said cover means having substantially horizontal top

side and a2 downwardly depending vertical apron
integrally attaclied to said substantially horizontal
surface,

taid cover means being attached to said curb by fas-

teners going through said cover means and into
said nailer,

said cover means having at least one upstanding ver-

tical section integral therewitk,

means for passing a pipe through said upstanding ver-

tical section, and

boot means for making a watcrproof seal between

said pipe and said cover without requiring caulk-

ing,

said boot means having a first vectical section contig-
uous to the outer periphery of said pipe and a sec-
ond vertical section contiguous to said upstanding
cylindrical section.

2. The curb of claim 1 wherein said cover is an inte-
gral fiveside box-like structure having a plurality of
said cylindrical sections formed on one of said sides
having a.drainage dome and forming a top of said box-
fike structure,

each of said cylindrical sections comprising & circum-

frential skirt with a closed top,

]
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the perimeter thereof,
the free edge of cach of said four sides flairing out-
wardly away from said curb to form a drip edge,

any of said cylindrical sections having said closed top
cut therefrom providing a port for giving egress to
said pipe, and

means for sealing said boot means around said pipe

and around the circomferential skirt remaining
after the 1op is cut from said cylindrical section.

3. The curb assembly of claim 1 wherein said boot
means comprises a rubber-like member having a gener-
ally stepped pyramidal shape wherein cach of the steps
is generally cylindrical and integrally joined to adjacent
mernbers.

4. The curb of claim 3 wherein said boot is cut in the
circumferential plane of atleast one of said cylindrical
members to fit the inside diameter of said boot to the
outside diameter of said pipe.

5. The curb of claim 4 and strap clamp means sur-
rounding said boot at the top and bottom thereof in
order to attach said boot to said pipe and said upstand-
ing cup means.

6. The curb assembly of claim 2 wherein said cover
comprises a plurality of said upstanding cylindrical sec-
tions and the inside diameter of the largest cylindrical
member of said boot means snugly fits over the outside
diameter of said cylindrical sections.

7. The curb of claim 6 wherein said cover is an inte-
grally formed member made of ABS plastic.

8. The cuch of claim 7 wherein satd cover is a five
side box-like structure having said cylindrical sections
formed on cone of said sides at the top of said box-like
structure, the other four of said sides depending from
said top and forming a support at the perimeter thereof,
the free edge of each of said four sides flaring out-
wardly to form a drip edge.

9. The curb of claim 8 wherein said upstanding cylin-
drical sections are formed on said top end said top is

the ather four of said sides of said box being 2 skirt 40 generally domed to prov:de drama

depending from said top and forming a support at
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1s7) ABSTRACT

A roof flashing structure for use in forming a seal
around a pipe on either flat roofs or roofs pitched at
various common angles can be coanstructed utilizing a
generally flat, imperforate plate having & centrally lo-
cated opening. Such a plate carries an upstanding,
mperforate housing extending outwardly from one side
of the plate, this housing terminating in an open end
located remote from the plate of larger dimension than
the pipe. An annular retainer is carried by this end of
the housing; a resilient elastomeric sealing member is
carried by the retainer. This, scaling member engages
the exterior of the pipe in such a manner as to form a
seal aguinst the pipe, and in such & manner as to permit
the plate to be adjusted relative to the pipe so as to fit
against either a flat roof or a roof at any commonly
used pitch. The plate, the housing and the retainer are
prefersbly formed integrally with one another out of a
sheet of ABS material laminated to a surface covering

of a degradation resistant acrylic composition.

2 Claims, 3 Drawing Figures
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1

ROOF FLASHING STRUCTURE
BACKGROUND OF THE INVENTION

‘The invention set forth in this specification pertains
to new and improaved roof flashing structures for use on
8 voof 50 a5 to form a-seal around a pipe extending
through the roof.

The term “flashing™ i commonly utilized in the
building trade to designate pieces of sheet metal or the
like used to cover and protect various types of joints,
Various different specific flashing structures are com-
monly utilized in covering and protecting different
types of joints. Thus, for example, it has been common-
place to utilize fashing structures for covering and
protecting joints between a roof and a vent pipe or the
like which bave been constructed so as to utilize a flat
plate or sheet of material carrying an upstanding flange
adapted to fit around the exterior of such 2 pipe. Nor-
mally the flange in such a structure is scaled to such &
pipe by a calking type composition. At times such seal-
ing compositions are referred to as mastics,

Specialized roof flashing structures as indicated in
the preceding paragraph sre commonly recognized to
have certain limitations. Normally such structures can
only be utilized with a roof located at a specific angle to
2 pipe extending through the roof. This is disadvants-
geous because i necessitates the maintenance of an
inventory of different Qashing structures for use with
different roofs which arc fat or are sloped at various
different angles. Roof flashing structures as indicated
arc also considered dissdvantageous because of the use
of the compositions which are emplayed to form a seal
between them and a pipe. {n general such compositions
tend 10 be somewhat messy, difficult and time consum-
ing to apply. Further, such compotitions will frequently
tend to crack and/or detcriotate afier prolonged use.
This, of course, will result in either leakage or the possi-
bility of leakage.

SUMMARY OF THE INVENTION

It is believed that it will be apparent from the preced-
ing that there is a need for improvement in the field of
roof flashing structures and more specifically in con-
nection with roof flashing structures which are utilized
around pipes such as vent pipes. A broad objective of
the present invention is to fulfill this need. The inven-
tion i also intended to provide roof flashing structures
as indicated which can be constructed at a8 compara-
tively nominal cost, which can be easily and conve-
niently installed and which are capable of giving pro-

“ionged, refiable service. While all of these items are
important it is considered that the cost of installing roof
flaching structures of the present invention makes them
particularly desirable as compared 1o prior structures.

In accordance with this invention these various ob-
jectives are achieved by providing 2 roof flashing struc-
ture for use on a roof o as to form 2 seal around a pipe
extending through the roof which comprises: a gener-
ally flat, imperforate plate adapted to overdie and fit
against a voof, this plate having a centrally located
opening of larger dimension than the pipe formed
therein, an upstanding, imperforate housing located on
one side of the plate s0 as to extend outwardly from this
side of the plate, this housing extending around the

opening and having an open end of larger dimension
than the pipe located remote from the plate, an annular
retaincr means for holding a sealing member located on
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this end of the housing, this retainer means being capa-
ble of fitting around the exterior of the pipe, and &
resilient, elastomeric sealing member held by the re-
taining means and extending from the retainer means
towards the interior of the retainer means, this sealing
member being capable of resiliently engaging the exte-
rior of the pipe when the pipe extends through the
opening, the housing and the retaincr means 50 22 to
form a seal against the exterior of the pipe.

BRIEF DESCRIPTION OF THE DRAWING

The inveation is best more fully described with refer-
ence to the sccompanying drawing in which:

FIG. 1 is an isometric view of 8 presently preferred
embodiment of a roof flashing structure in accordance
with the invention in which a vent pipe is shown in
phantom;

FIG. 2 is a cross-sectional view taken at line 2—2 of
FiG. 1 in which the veat pipe illustrated in phantom in
FIG. 1 is illustrated as extending vertically and in which
alternate manncrs in which the vent pipe can extend
are indicated in phantom at an angle to the vertical;
and h

FIG. 3 is an enlarged, fragmentary cross-sectional
view corresponding to a part of FIG. 2.

The roof flashing structure iflustrated in the drawing
embodies the concepts of this invention set forth and
defined in the a; claims. These concepts may be
easily utilized in other somewhat differently appearing
voof flashing structures through the use or exercise of
routine engineering skill.

DETAILED DESCRIPTION

The roof flashing structure 10 llustrated in the ac-
companying drawing includes a generally flat plate 12
which is adapted to overlie and fit flat against a roal
(not shown). This plate 12 has & centrally located
opening 14. An upstanding housing 16 is attached to
the plate 12 around the periphery of the opening 16 so
as to extend upwardly from an upper surface or side 18
of the plate 12. This housing 16 is of a generally ta-
pered shape and has its largest dimension adjacent to
the plate 12; it terminates in an open end 20 which is
located remote from the plate 12. This end 20 is at-
tached to and carries a retainer ring 22 Jocated so as to
be positioned on the end 20 generally away from the
plate 12.

The interior of this ring 22 is formed so as to include
an inwardly directed groove 24 which extends com-

50 pletely around the interior of the ring 22, This groove

24 has a curved, circular cross-sectional shape as
shown, The groove 24 is used to hold an annular or
ring-fike elastomeric, resilient sealing member 26 hav-
ing an outer surface 28 which conforms to the interior

55 shape of the groove 24. The interior 30 of the sealing

member 26 is with a plurality of inwardly
projecting sealing flanges 32, 34 and 36, each of which
is of a partially citcular cross-sectional configuration.
These flanges 32, 34 and 36 successively decrease in

60 internal dimension or diameter in such a manner that

65

the flange 36 located closest adjacent to the plate 12 is
the flange 36 located closest adjacent to the plate 12 is
the largest of these flanges.

When the structure 10 js to be atilized it is assembled
with the sealing member 26 in the retainer 22 as shown.
‘The structure 10 can then be brought down upon a vent
pipe 38 as is shown in phantom in FIG. 1. The succes-
sive changes in intema! dimensions of the sealing
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flanges 36, 34 and 32 facilitate the structure 10 being
pulled to an operative position in this manner. These
flanges 32, 34 and 36 are dimensioned so that all of
these flanges will resiliently engage the vent pipe 38 as
the structure 10 is assembled in this manner 30 as to
each form a seal against the exterior of the pipe 38.

When the structure 10 is moved in this manner it will
normally be moved along the 38 until such fime as
the plate 12 hits against 8 yoof. The structure 10 can
then be twisted on the pipe 38 so that the pipe 38 ex-
tends through it in any of the manners shown in phan-
tom in FIG. 2 50 as to permit the plate 12 to be located
against cither a flat roof or a voof constructed at any
common angle to the horizontal. Thus, the plate 12 can
be located at a right angle to the pipe 38 or at a plaral-
ity of other angles relative (o this pipe 38.

In order to achieve this mode of operation the open-
ing 14, the end 20 and the retainer ring 22 must ali be
constructed 30 as to be larger than the vent pipc 38
with which the structure 10 is to be used. Further, the
housing 16 must be tapered in the manner indicated so
as to accomunodate the pipe 38 being located relative
to the structure 10 in any of the manners indicated. The
shape of the groove 24 and of the sealing member 26
are both considered to facilitate seals being formed
against the exterior of the pipe 38 in all positions of this

pipe.

Although the structure 10 can be constructed from a
number of different materials in & number of different
ways it is presently preferred to construct the structure
10 so that all parts of its except the seating member 26
are integral with one another and arc imperforate.
When the structure 10 is constructed in this manner
and is used as described only a very limited amount of
the sealing member 26 is exposed to ambient condi-
tions such as might cause degradation of the material in
the tealing member 26. This is considered important in
enubling the structure 10 to be utilized over a pro-
longed period. If for any reason such degradation shall
commence and shall affect the uppermost sealing
flange 32 the other scaling flanges 34 and 36 will still
remain operative for their intended purpose.

it is preferred to manufacture the eatire structure 10
except for the sealing member 26 of a polymer material
which will not rust or corrode in use. It is considered
that preferred results can be achieved when such 2
body is formed of a common ABS polymer composition
covered with a thin acrylic layer 40 which is laminated
in place by thermal means. Such as ABS polymer body
is, of course, though and rigid since ABS material itself
is relatively tough and rigid. Such an acrylic layer 40 is
much more resistant to normal ambient conditions than
ABS material and, hence, enables the structure 10 to
be satisfactorily employed over a prolonged period.

Unquestionably the latter is quite important as far as
the utility of the present invention is concerned. It is,
however, considered secondary to the ease of installing
a structure 10 in an operative location. It is considered
that considerable fabor savings can be achieved in in-
stalling the structure 10, This structure 10 is of such a
nature that it does not require the use of caulking o¢
mastic type compositions. Hence, it avoids the steps of
using such compositians in installing the roof flashing
structure. This structure 10 also avoids cracking and
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ather refated problems frequently encountered with
caulking or masking compositions.

The utility of the structure 10 can be improved by
making the'layer 40 at the upper surface 18 of a tex.
tured or irregular surface configuration. Such a rough-
ened surface configuration is considered desirable be-
cause hot tar and other itions such as are com-
monly employed in roofing will adhere to such a rough-
ened l:::nrface more easily than to a smooth surface.

1 claim:

1. A roof flashing structure for use on a roof 30 as to
form a seal around a pipe extending through the roof
which comprises:

a generally flat, imperforate plate adapted to averlie
and £it against a roof, said plate having a centrally
located opening of longer dimension than said pipe
formed therein, .

an upstanding, imperforate, tapered housing located
on one side of said plate 3o as to extend outwardly
from said side of said plate, said housing extending
around said opening, said bousing having an open
end of larger dimension than said pipe located
remote from said plate, said bousing being of its
largest dimension adjacent to said plate,

an annular retainer means for holding a sealing mem-
ber Jocated on said open end of said housing, said
retainer means being capable of fitting around the

. exterior of zaid pipe, said retainer means compris-
ing a ring, the interior of said ring having an in-
wardly facing groove formed therein, said groove
having a curved, circular cross-sectional shape and
extending completely around the interior of said
ring, and

said plate, said housing and said retainer means being
integral with one another and being formed of a
rigid material,

a resilient, elastomeric sealing member held by said
retainer means and extending from said retainer
means towards the interior of said retainer means,

said sealing member having an outer surface con-
forming to the interior shape of said groove and
including » plurality of separate sealing flanges
extending therefrom toward the interior of said
sealing member, each of said scaling flanges being
capable of separately engaging said pipe,

said retainer means and said housing being of suffi-
cient dimension 5o as to permit said plate to be
positioned at a right anglc to said pipe and 2t &
plurality of other angles to said pipe,

said sealing member projecting inwardly from said
retainer means a sufficient distance and being suffi-
ciently fiexible 10 form a seal with said pipe in all
positions of said plate relative to said pipe.

2. A roof flashing structure as claimed in claim 1

wherein:

said flanges have successively decreasing internal
diameter, the one of said flanges closest to said
plate having the largest internal diameter of any of
said flanges, the one of said flanges furthest from
said plate baving the smallest internal diameter of
any of said flanges,

each of said flanges having a curved extremity ex-
tending toward the interior of said sealing member.

* % % ¥ *
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1
ROOF SEAL DEVICE

This application is a continustion-in-part of my co-

2
preferably including a split boot of flexible elastomeric
material which is most preferably of & stepped, sever-
sble construction for accommodating pipes or other
cylindrical objects of variaus larger sizes. For objects of

pending application, Ser. No. 881,186, filed Feb. 27, 5 smaller sizes, a split annular plug is secured on the upper

1978, now abandoned.

This invention relates to & roof seal device and more
particularly to a device for providing a seal on a roof
around a pipe or other object extending through a roof

ead of the boot, the plug having an opening of a size
matched to that of the small object to be sealed and
sercated tooth formations gre provided in such opening.

Important features of the inveation relate to the con-

or supported therein. The device is adapted for use in 10 struction of the split boot and to the manner of installing

extending pipes through existing roofs as well as in new
constructions and is easily instalied while providing a
permanent weathertight seal.

BACKGROUND OF THE PRIOR ART

Under present roofing practices in which a pitch
pocket is used to seal a pipe to a roof opening, leaks are
quite comunon and there is & very high percentage of

the boot on the base sections. A pair of lip portions are
provided at the split of the boot and are pressed to-
gether by a clip of generally channel-shaped confignra-
tion which is preferably formed with notches to con-

15 form to the stepped configuration of the boot and which

is severable according to the size of the pipe.
In accordance with a specific feature, the clip &
focmed with tooth portions which bite into grooves in

leaks within the first six months after instaliation. Scal-  the Jip portions in & mamner and as 1o insure a highly
ants crack or run off because of ever-changing weather 20 relisble seaied connection.

couditions. Pipe and roofing materials expand and con-
tract with temperature changes and there are also rela-
tive movements such as vibrations from wind and/or
machinery. If oftentimes happens that lesks are not

Additional features relate to the construction of the

. plug which includes an outwardly extending snnular
flange or in an altemnate comstruction, it includes a
downwardly facing annalar groove receiving an upper-

discovered until after substantial damage has occurred, 25 most tubular portion of the stepped boot with tongue

making major repairs necessary.

Roof curb devices have been provided for oblaining
a proper seal but have generally be designed for new
construction or during installation of a new roof and

and groove means and overhanging flap means being
provided at the split of the plug.

Another very tmporiant feature relates to a mudti-
purpose adaptor plug which is 3o arranged as to receive

ﬂwymdilﬁcultwhmdlmdnotttallwitabktofaonmasticmdmprovideasenlamndmobjectora

extending a pipe through an existing roof.
SUMMARY OF THE INVENTION
‘This invention was evolved with the general object

plorality of objects of a variety of configurations. It may
be used for example, for a plusality of pipes, onc or
more angle irons or for square tubes, objects extending
at angles, efc.

of overcoming the disadvantages of prior art sealing 35 *  Still another featuce zelates to the provision of annu-

methods and devices and of providing a device which
will provide a permanent wi seal and which
is readily installed in both existing and new construc-
tion.

1ar ribs on the inside of the tubular portion of the base
for engagement with the outside of a sheet metal chim-
ney which may be nailed to a roof in new constructions.
The device is thus suitable for installation during new

hmotdamwﬂhdﬂshzmﬁon.npd’rofoomple« 40 construction ss well as on existing roofs and can sccom-

mentary base sections are provided, each including 2
support part of 8 molded, strong and substantially rigid
plastic material and a skirt part of a flexible elastomeric
material on the support part. The sections arc arranged

modate pipes of 8 wide range of sizes. It should be
understood that the device can be used in conjunction
with any elongated object similar to u pipe and the term
“pipe” is used herein in a generic sense to include any

1o be secured together along a generally vertical plane 45 equivaleat type of object.

through & roof opening #nd together they provide an
upstanding tubular portion and a peripheral flange por-
tion with the skirt parts providing a dowawardly facing
surface engageable with the upper surface of roofing

material sbout a pipe or other object extending through 50

# roof or supported therein. An adhesive material bonds
such engaging surfaces together and a permanent weat-
ertight seal is provided.

The flexibility of the skirt parts promotes conformity

to isvegulasities in the upper surface of the roofing mate- 55

rial and also allows for relative expansions and contrac-
tions such as those due to temperature changes, Prefera-
bly xad in accordance with & specific feature, the skirt
parts ace formed. with offsets in & manner such a2 to

This invention comtemplates other objects, features
end advantages which will become more fully apparent
from the following detailed description taken in con-
junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view, partly in section,
illustrating a device constructed according to the inven-
tion installed on & roof to provide = seal to & pipe;

FIG. 2 i5 a top plan view of the device;

FIG. 3 is a sectional view taken substantially along
line I—III of FIG, 2 and showing an interface at the
split of = plug of the device;

RIG. 4is s view similar to FIG. 3, showing an alter-

provide an annular wall portion outside the periphery 60 native construction;

of the support parts, for additional flexibility.

Ancther specific feature relates to the provision of
sections of sdhesive material on the nndersides of the
edges of the support parts for holding the skirt parts on

the roof during application of an adhesive between the 65

peripheries of the skirt parts and the roof surface.
Seal means are secured to the upper end of the up-
standing tubular portion defined by the base sections,

FIQ. 5 is & view of one face of the split of the alterna-
tive plug construction of FIG. 4;

FIG. 6 is & view illustrating an inner face of one lip
portion of a split boot of the device;

FIG. 7 is » view illustrating an outer face of a second
fip portion of the split boot of the device;

FIG. 8 is a sectional view taken substantially along
line VIII—VIII of FIG. 1.
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FIG. 9 is x sectional view taken substantially along
line IX—IX of FIG. 1.

FIG. 10 is a top plan view of & multi-purposc sdaptor
plug according to the inveation;

FIG. 11 is a sectional view taken substantially along 5
line X1—XI of FIG. 190;

FIG. 12 is a perspective view, partly in section, iflus-
trating how the adaptor plug of FIGS. 10 and 11 is used
and installed;

FIG. 13 is a sidc clevational view illustrating » modi- 10
fied base configuration which has an intermediste
beight profile; and

F1G. 14 is a side elevational view illustrating another
modified base configuration which bas a low profile.

DESCRIPTION OF A PREFERRED
EMBODIMENT

Reference numeral 10 generally designates a roof seal
device constructed in scoordance with the principles of
this invention, and shown installed on & roof 11 to pro- 20
vide a seal to & pipe 12 which extends through an open-
ing 13 in the roof 1L The device 10 is designed for
installation on an existing roof to replace a defective
seal o for installation on an existing roof after extend-
ing a pipe through & new opening cut thesethrough. It 25
may be used for objects other than pipes, for objects
which peoject y from a roof without extending
therethrough. 1t may also be used in new construction
s hereinafier described. Once installed, it provides a

waterpeoof seal. E.

The device 10 comprises a base generally designated
by reference numera! 14 and inclading a pair of comple-
mentary base sections 15 and 16 which are edapted tobe
joined together along a genenally vertical plane in ap-
proximate alignmeat with an object projecting up- 35
wardly from a roof, the plane being through the roof
opening 13 in the lustrated arrangement. Sections 15
and 16 together provide an upstanding geaerafly tubu-
{ar portion and a peripheral portion for engsgement

15

with the roof surface about the opening therein. Pipe 40

scal means are secured to the upper end of the base and
include a split boot 18 of a flexible elastomeric material
which preferably has a plurality of annular step portions
19-22 in vertically spaced planes and (ubular portions
23-26 progressively smaller dismeters joining the inner 45
edge of each of the step portions and the outer edge of
the next higher step portion. An additional tubalar por-
tion 27 extends around the upper end of the base. The
boot 18 is severabie along the top edge of a selected one

4
integral flap portion 37 projects from the upper side of
the face 33" and overlies = portion of the plug 28, agja-
cent the face 32, In sddition, s flap portion 38 is pro-
vided on the outside projecting from the outer side of
the face 33 and on the outside of a portion of the plug
adjacent the face 33'.

Another feasture of the plug 28 is in the provision of
annular serrations 40 in the ccutral opening of the plug
for engagement with the outside sucface of the pipe and
to improve the scaling action. The serrations are formed
by downwardly facing annular surfsces which arc at
relatively large angles relative to the horizontal and
upwardly facing surfaces which are horizontal or at
relatively small angles to the horizontal.

Tt should be noted that the pipe 32 xs illustrated is o
conventional pipe, but the plug 28 can be used for other
types of objects such as angle and channel-shaped mem-
bers, for example, and the opening in the plug can be
shaped s desired or a multi-purpose plug can be used as
hereinafter described in connection with FIGS. 10-12.
Also, of course, the openings for pipes should have &
size corresponding 1o the outer dismeter of the pipe,
and, for example, a plurality of plugs may be supplied
for pipe sizes of three inches, two and one-half inches,
two inches, one and one-half inches, one and onc-quar-
ter inches, one inch, three-quarter inch, one-half inch
and threc-cights inch. The upper face of the plug, as
shown, should have a slight pitch.

The boot 18 st the split therein includes a palr of
outwardly projecting interengaging Ep portions 41 and
42, the portion 41 having s groove 41a therein which
receives an integral tongue 424 formed on the lip 42.
The lips 41 and 42 arc secured together by a generally
channel-shaped clip 44 including side walls 45 and €6
which ace formed with notches which register with
each other and with the projections formed by the step
and tubular portions of the boot. The screw 31, which
secures the clamp 30 in place, may also extend through
the upper ends of the side walls of the clip 44 and addi-
tional screws 47, €8, 49 and 50 have shank portions
extended through in side wall 45 theace
through openings in the Lips 41 and 42 and thence into
openings in the side wall 46.

An additions! feature of the clip 44 is in the provision
turned-in portions 45a, 455, 45¢ and 45d on wall 45 and
turned-in portions 46a, 465, 46c and 464 on wall 46
which form teeth engaged in notcbes in the lip portions
€1 and 42. Thus as illusteated in FIG. 7, the outer [ace
of the lip portion 42 is formed with grooves 42 424,

of the tubular portions 23-27 which has a diameter 0 42¢ and 43/ receiving the teeth 462, 465, 46¢ and 464 and

matching that of a pipe within a larger size range, such
&3 from 3¢ o 6 inch pipe, for example. For smaller sizes
of pipe, a split annular plug 28 is provided.

‘The plug 28 has an outwardly projecting anoular
flange 29 which overtics the uppermost tubular portion 35
26 of the boot 18 and a clamp 30 is disposed around the
tubular wall portion 26, a screw 31 being extended
through the ends of the clamp 30. As shown in FIGS. 2
and 3, the split of the plug 28 provides two intecengag-
ing {aces 32 and 33 which are formed on & bias, ie. stan €0
angle 10 s radial plane and which are of mating form
with alternating grooves and ridges.

In the alternative as shown in FIGS. 4 and $ a modi-
fied plug 28" 2y be used mmcluding & face 32” having a
groove 34 receiving s tongue 35 on a face 33'. The 65
modified plog 28’ may be formed with 2 dowawardly
facing annular groove 36 which reccives the uppermost
tubular portion 26 of the boot 18, within the clamp. An

the lip portion 41 is formed with similar grooves receiv-
ing the teeth 480-45d.

When the boot 18 is severed for use with s larger size
of pipe, the clip 44 is correspondingly severed.

The base sections 15 and 16 include supporting perts
51 and 82 which sre of molded, strong snd substantially

-rigid plastic material, preferably sn acrylouitrite butadi-

ene styrene material, and skint parts 53 and 54 of a flexi-
ble elastomeric materisl, preferably an ethylene propy-
lene bydrocarbon material. A portion 33 of the support-
ing part 51 and 3 corresponding portion of the other
supporting part 52 together provide a generally tubular
portion of the base and such portions are preferably
formed to provide annulas rib formations 56 which are
provided for engagement with the outside surface of 2
chimney which may preferably be formed of sheet
metal and secured to 2 roof opening, such being used in
new construction. For use on existing construction, the
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rib formations 5€ do not engage such & chimney device
but they arc nevertheless advantageous in reinforcing
and rigidifyiag the supporting parts 51 and 52.

The supporting part 51 funther includes & portion §7
which together with a corresponding portion 88 of the 5
other sopporting part 52 provide a gemenally frusto-
conical support portion.

‘The skirt parts 53 and 54 include portions 59 and 60
which together define a generally tubular portion sur-
rounding the tubular portion formed by portion §§ of
the supporting part St and the cocresponding portion of
supporting part 2. The skirt parts 53 and 54 further
include frusto-conical poctions 61 and 62 disposed on
the outside of portion 57 of part 51 and the correspond-
ing portion 58 of part 52.

In addition, the skirt parts 53 and 54 include portions
63 and 64 disposed against the upper surfaces of out-
wardly projecting ammuisr flange portions 65 and 66 and
paris 51 and 52.

15

On the outside of the portions 63 and 64, the skict 20

parts 53 and 84 include peripheral portions 67 aud 68
which are bonded to the upper surface of the roof 11
through a suitable adhesive. Prior to installation, an
sdhesive strip 69 is secured 1o the underside of the pe-
ripheral Bange portion 68 of the supporting part 51 and 25
a corresponding sdhestve strip 70 is secuced to the un-
derside of the corresponding flange portion 66 of the
part 52, such adhesive strips being protected by s suit-
able release paper which is removed prior o installation

SR
tion. Prior to assembly each supporting part may carry
clips along the edge portion at one side thereof, in posi-
tion to receive the mating edge portion of the other
supporting part.

As shown in FIG. 1, the lowermost tubular portion
27 of the boot 18 has an inwardly facing annular groove
77 which receives an outwardly projecting annular rib
or tongue portion 78 of the supporting part 51, a similar
annular rib or tongue portion being provided on the
other supporting part 52,

When the device is used in connection with extending
pipes through or in mounting an object on an existing
roof, or in, replacing defecting seals around pipes or
other abjects, the device is preferably provided with the
adhesive strips 69 and 70 and with strips of & protective
release paper on the undersides of such adhesive strips.
As a preliminary step, the roof surface sround 2 pipe or
other object to be sealed is prepared to provide a2
smooth and firm surface with gravel and dirt being
swept away in all directions by means of a brush which
may be desirable supplied with the device. Also, the

. twao base sections are brought together around the pipe

or other object, the edge portions of the supporting
parts 51 and 51 being locked togethes through the clips
76 as above described. Then afier removing the strips of
release paper from the undersides of the.adhesive strips
69 and 70, the base is carefully centered relative to the
pipe or other object and is pressed down against the
rool, preferably by stepping down an the portioas 63

%0 that the device can be accurstely positioned on the 30 and 64, the adhesive strips 69 and 70 being then effec-

roof, after which the adhesive is supplied between the
Jower surfaces of portions 67 and 68 of the skirt parts 53
and 54 and the upper surface portions of the roof.

An important feature is in the provision of wall por-
tions 71 and 72 between the portions 63,64 and 67,68 35
which provide sn offset to accommodate the thick-
nesses of the flange portion 65 and adhesive strip 69 and
the corresponding flange portion and adbesive strip on
the oppotite side. The portions 71 and 72 are 2lso very
important in permitting 2 flexibility such as to accom- 40
modate shifts in position as encountered in the extreme
tempersture and other eavironmental conditions to
which roof structures are subjected.

FIG. 9 shows how edge partions of the two base
sections 15 and 16 are secured together, On one side, the 45
supporting part 51 of base section 15 has an edge por-
tion 73 which is offset radially inwardly to extend on
the inside of an edge portion 74 of the supporting part
82 of the base section 16. Such edge portioas are so-
cured together through a plurality of metal clips one of 50
which is designated by reference numeral 76 in FIG. 9.
The clip 76 is of generally Sshaped configurstion and
the edge portion 73 is lockeld between inner and inter-
mediate portions thereof while edge portion 74 is
locked between intermediate and outer portions S$
thereof, such inner, intermediate and outer portions
being prefessbly formed with integral struck-out tooth
portions for biting and locking engagement with the
edge portions 73 and 74. The same arrsagement is used

on the other side but with the edge portion of the sup- &

porting part 52 being offset inwardly to exiend on the
inside of the supporting pert 51, the supporting parts 51
and 52 thus having the same configuration. Preferably,
at least three metal clips are used on each side, one

adjacent the top of the generally cylindrical portion of 63

the base, another adjacent the junclion between the
cytindrical and frusto-conical portions and a third adja-
cent the lower and outer end of the frusto-conical por-

tive to securely bold the base in the proper position
relative to the pipe or other prajecting object.

After 50 mounting the base, the installer lifts an ex-
tending side flap portion of each of the skirt parts 53 and

‘84 which overlaps a side edge of the other and spplies

an adhesive between such flap and side edge portion,
firmly pressing them together to provide a reliable seal.
The user albso lifts the peripheral edge portions 67 and
68 of the skirt parts 53 and 54, applies an adkesive be-
tween the undersides of such edge portions and the roof
surface portions therebelow and then presses the por-
tions 67 and 68 against the roof surface portions to
provide a rcliable seal.

The boot 18 is then installed and, if desired, an adhe-
sive is applied between interengaging surfaces of the lip
portions 41 and 42 after which the clip 44 is installed
with the screws 47-50 being inscrted aud tightened to
firmly clamp the lip portions 41 and 42 together.

1f the device is used with a pipe or other cylindrical
object having a diameter greater than that correspond-
ing to the upper tubalar portion 26 of the boot 18, the
boot 18 is cut at the upper edge of the apprapriate one
of the tabular portions 23-25 prior 10 installation, the
clip 44 is also cut at a corresponding level and a clamp
similar to clamp 30 is installed around such tubulac

If the device is used with a pipe or other cylindrical
object having a diameter corresponding to the upper
tubular portion 26, the clamp 30 is used to clamp the
portion 26 directly to the pipe or other object.

If the device is used with & pipe or other object hav-
ing a size less than that corresponding to the upper
tubular portion 26, the plug 28 is used, being installed in
a position as shown after which the clamp 30 is instalied
with the screw being tightened.

1t is noted that the plug 28 may be formed with a
central opening having a shape such as to receive pro-
jecting objects which do not have cylindrical shapes,
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such as square-objects, angle irons, etc. It is also possible

to use a multi-purpose adaptor plug arrangement as
iflustrated in F1GS. 10-12, forming en important feature
of theinvention. An adaptor plug 80 is provided inchsd-
ing a split aonular wall portion 81 having an outside 3
cylindrical surface engageable with the inner surface of
the uppermost tubular portion 26 of the boot-18 and
having an internal serface formed with serrations 82
similar to the serrations 40 of the plug 28. Ao integral
projecting anriular flange 83 is provided, simifar to the 10
flange 29 of the plug 28 and for the same purpose.

The sdaptor plug .80 additionally has a bottom 84
which may preferably be quite thin. In use, the plug 80
is positioned on the top of the boot 18 and the bottom 84
is cut, with a rszor biade for example; to an extent nec- 13
essary to permit the plug to be fully inserted in the
upper end of the boot 18 and around one or more pipes
or other projecting objects. After marking the position
of the boltom 84 rclative to the projecting object or
objocts, the plug is temporarily removed and, #s shown n
in FIG, 12, a special thick adbesive tape 85 is wrapped
arpund the projecting object ot objects at alevel suchas -
to provide Support for the bottons 84 when the plug 80
is thex reinsérted in the boot. Next & mastic 86 is applied 25
into the plug to-fill the space around the projecting °
object or objects and within the ennular wali portion 81.

In FIG. 12, the projecting object is shown as being a
square tube 85.cxtending at an anglé but it will be under-
stood that the arrangement can be used with a wide
variety of shapes, orientations and members af project-
ing objects. 1t is also noted that:the plug 80 is not limited
%0 use in coanection with a split boot and split base
arrangement as llustrated but may be used with non-
split boots as in new construction, for example. 15

1t is noted that the roof seal device 10 as illustrated in
FIG. 1 has what may be described s a high height
profile which is desirable for most applications but =
modified device 107, FIG. 13, having an intermediate
height profile may be used in some applications snd 4
another modified device 10”, FIG. 14, having 2 low
height profile may be used in other applicatioas. Device
10" may be used, for example, in providing a seal
around a pipe which projccts to an elbow only a short
distance above the level of & roof, 45

In all three devices 10, 10° and 10 the size of the boot
18 is the same and it projects just slightly less than 4
inches above the top of the curb or base 14, 14’ or 14%,

In FIG. 1 the height of the curb or base 14 is 8 inches;

in FIG. 13, the height of the base 14' is § inches; and in sp
FIG. 14, the height of the base 14" is ondy 1§ tnches. In
both FIGS. 1 and 13, the overall diameter, including the
skirt flange portions 67 and 68 is 20.5 inches and in the
low profile base 14" of F1G. 14 it is reduced o 13.625
inches it being noted that the low profile base has no ss
frusto-conical portion. These dimensions are given by
way of illusteative example and are not to be construed

as limitations except that dimensions and proportions of
the same order as described and illustrated are of some
importance for obteining optimum use and perforruance 60
of the devices.

It i noted that in new construction, the base sections
may be secared together prior to use and a sheet metal
chimpey may be nailed to the new roof about an open-
ing thecein afler which the base miay be inserted on the 65
chimney so secured in position. The device is thus ex-
tremely versatile, being usable for both existing and
new constractions and being sdapted to receive pipes or

8
other objects of 2 wide variety of sizes and configura-
tions.

It will be understood thet modifications and varia-
tions may be effected withaut departing from the spirit
and scope of the novel concepts of this. invention.

I claim &3 my invention:

1. ¥a a device for providing & weather-tight seal on 2
roof.around an object projecting upwardly therefrom, a
pair of complementary base sections adapted to be
joined together along a generally vertical plane in ap-
proximate alignment with ssid object and together pro-
viding an upstanding generslly tubuler portion for suc-
rounding the object and a periphersl flange portion
extending outwardly from the lower end of said tubular
portion for engaging the upper surface of roofing mate-
rial about sxid object, seal meaas secured to the upper
eiid of saig tubular portion for scaling engagement with
said ebject, each of said complementary base sections
including a supporting part of 2 molded, strong and
substantially rigid plastic material and a skirt part of 3
flexible elastomeric material on said support part, cach
of said skirt parts having edge portions arranged for
overlapping intecfitting engugement with edge portions
of the skirt part of the other scction, said skirt parts
having peripheral edge portioas together providing &
downwardly ficing surface adapted o engage an annu-
far portion of the upper surface of roofing material
about said object, and an sdhesive material {or sesling
and bonding said downwardiy facing surface of said

0 skirt pans 1o said upper susface of said toofing mtaterial.

2 In 2 device ss defined in claim 1, sxid skirt parts
being focmed of aa ethylenc propylenc hydrocarbon

inaterial sdapted to withstand ‘temperatures ‘varying -

over a wide range and adapted to be sealingly secured
through said adbesive to the upper surfaces of roofs
including both tarred and shingled roofs.

3. In a device as defined in claim 2, said supporting
parts beiug of an aceylonitrite butsdiene styrenc mate.
rial

4. In a device as defined in claim I, said pipe seal
means including a split boot of a flexible elastomeric
material for sccommodating relative movements of the
pipe and roof due (0 expansion and contraction from
heat and cold and to vibrations.

S. In a device as defined in claim 4, said split boot
having a pair of engagable lip portions along the split
thereof, and a generally channel-shaped metal closure
clip arranged to be pressed into said engagable lip por-
tions (o press said Bp portions together and to provide
mechanical support therefor.

6. In & davice as defined in claim 4 for use with a
cylindrical object, said split boot having » plusality of
annular step portions in vertically spaced planes and
tubular portions of progressively smaller diameters join-
ing the inner edge of each step portion and the outer
edge of the next higher step portion, said boot being
severable along the top edge of s selected tubular por-
tion having s dismeter matching that of said object.

7. In a device as defined in claim 6, said split boot
having a pair of engagable lip portions along the split
thereof, and a geaerally channelshaped metal closure
clip arranged o be pressed onto said engagable lip por-
tions to press said {ip portions together and to provide
mechanical support therefor, said clip being severable
to match the severence of said boot in matching the
dismeter of said object.

8. In a device as defined in claim 7, said clip including
parallel side walls having registering notches for receiv-
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9
ing and interfitting with said step and tubular portions
and being severable at the bottom of each aotch.
9. In & device as defined in claim §, a split annular
plug defining x central opening for receiving an object

10
tions of said supporting parts for providing said dowa-
wardly facing surface of said skirt parts.
13. In a device as defined in claim 12, said skirt parts
baving portions together defining an annular wall pro-

having & transverse dimension less than the diameter of jecting upwardly from inner edges of said peripheral

the smallest diameter upper end tubular porticn of said
boot.

10. In a2 device as defined in claim 9, said split plug
haviag a downwardly facing annular groove receiving 1o
said upper ead tubular portion of said boot, having at
the split thereof mating radially extending tongue and
groove means and overhanging flap means, aud baving
inwardly facing annular secrations in said opening for
scaling engagement with the object. 5

1L In s device as defined in claim 8, said clip having
pairs of opposed tooth portions adapted to bile into said
Jip portions adjscent the outer surfaces of said tubular
portions.

12, Ia & device a3 defined in claim 1, said supporting
pasts having outwardly extending peripheral edge por-
tions, adhesive means on the undenside of said out-
wardly extending peripheral edge portioa of said sup-
porting parts for securing said supporting parts to said 2§
rool, said periphers]l edge portions of said skirt parts
extending outwardly beyond said peripheral edge por-

20

30

edge portions of said skirt parts on the outside of said
pexipheral edge portions of said supporting parts.

14. In o device as defined in claim §, said seal means
including a plug having & split annular wall adapted to
encircle an object and having a relatively thin bottom
wall adapted to be cut for extension of the object there-
through, said plug being adspted to be filled with a
mastic material.

15. In a device for providing a weather-tight seal on
a roof about sn object projecting upwardly therefrom,
seal means for providing a seal betweea the object and
the upper end of & tubular portion which surrounds the
object, said seal means includiog a plug having = split
annular wall adapted to encircle an object and having a
relatively thin bottom wall adapted to be cut for exten-
sion of the object therethrough, said plug being adapted

. to be filled with a mastic material,

16. In & device a9 defined in claim 15, adbesive tape
means adspted 1o be wrapped around the object below
said bottom for support of said bottom during filling of
said plug with a mastic material.

¢« & & &
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157} ABSTRACT

A device for the connection of pipes of whatever sec-
tion or of pipes with elements forming part of a plant
such as hoasings or tubular bodies of whatever section
provided in sutomatic valves or other spparstus, The
device comprises & muff of & flexible material provided
on its inner periphery with a tightening membrane in
the shape of & lip or of a lt. The device is characterized
by cooperation with the lip of guiding or centering
umforﬂwpipectobéinuodMWguidingor
centering means consist of a piece (6) formed of a series
of rings (7,8,9)ofdiﬁ'emtuzawhxchmcouuﬂy
maintained in their respective pisces by cross picces
(10). The ocuter ring (9) of the centering piece is con-
nected by arms or holders (11) to a fixing collar (ring)
{(12) which in general it introduced into & groove (13)
provided in the intetior of the muft.

4 Claims, 4 Drawing Figures
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1

DEVICES USED FOR THE CONNECTION OF
PIPES

The present invention relates to'devices for the con- 5
nection of pipes or of pipes with elements such as hous-
ings or tubular bodies provided in automatic valves or
other apparatus, for instance, those in conduits for the
evacuation of sanitary waste water, ’

In apparatus of that kind, piping systems for different
media (gas, liquids or mixtures) and purposes are con-
structed to transport these madia in different quantities
and capacities in the same construction or plant.

Now, use 8 made of pipes having different dimen-
sions (diameters) and in order to execute connections
between pipes there is & need of a big number of pieces
or reductions corresponding to the different diameters.

The invention has for its object to give the possibility
of connecting a pipe of whatever section or 2 tubular
member having a given size or dismeter with pipes or
clements of different sizes or diameters by making use of
very simple means 50 as to obtain a connection of an
absolute universal type while enabling the obtention of
an absolutely efficacious tightness and a perfect guiding
or steering of the elements to be connected.

With this object in view, the device making the sub-
ject matter of the invention comprises a muff of a flexi-
ble material provided on its inner periphery with a
tightening membranc in the form of a lip or of a hat, the
device being essentislly characterized in that with the
lip cooperate guiding or steering and centeting means
for the pipes to be connected.

In the practical embodiment of the invention, there
may be provided as guiding means a piece formed of a
series of rings of different sizes or diameters which are
coaxially maintained onc with respect to the other by
cross-pieces, the outer ring of the centering piece being
connected by arms or holders to  fixing collar or ring
which in general is introduced into a groove provided 45
in the interior of the muff.

On the annexed drawings:

FIG. 1 is a cross-sectional view representing as an
example a connecting muff with guiding picce.

FIG. 2 is » plan view which represents & guiding or 45
centering piece for a pipe having a smalier diameter
than the diameter of the muff.

FIGS. 3 and 4 relate w0 a special application of the
invention.

On FIG. 1 there has been represented a connecting so
piece formed of a muff or body 1 the inner and outer
walls of which are in the example shown provided with
peripheral tecth 2-3.

This piece is of 2 homogencous flexible material gen-
erally of a plastic material.

Inside the body or muff 1 there is a flexible membrane
4 in the form of & lip which by its outer extremity is
bodily connected with the inner wall of the muil 1 and
which projects towards the longitudinal axis of the muff
1 leaving a central opening 5.

As shown on FIG. 1 in dotted lines, owing to the
presence of this membrane it is possible to introduce in
the interior of the muff 1 pipes of different diameters (D,
D;, Dj), those diameters being smaller than the inner
diameter of the ouff 1. . 65

Whatever may be the diameter of the pipe which is
introduced the lip 4 becomes deformed and tightly
engages the pipe which has been introduced.

S5

60
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Obviously the diameters Dy, D3, D3 may have any
whatever dimensions.

The muff 1 itse}f may be introduced in the inside of 2
pipe having a greater diameter. In this case the tecth 3
provided st the exterior of the muff will give the tight-
ness.

The muff 1 may also be pushed on & pipe having a
lower diameter; the inner teeth 2 serve in this case as
tightening rings.

However this pushing is limited by the lip 4 sitvated
in substance at the middle of the muff 1.

Due to the teeth 2,3, it is possible to obtain tightening
connections taking care of the tolerances and over-
bridge variations in different norms (ASTH, SIS, 180,
etc.).

According to the invention in order to obtain an
efficacious tightening connection between the lip 4 and
a pipe of lower diameter, a guiding means for the latier
is provided in order to maintsin the pipe in an axial
position in the muff 1.

In the case of F1G. 1 relating to the connection of
pipe between themselves ‘'use is made of an element or
piece 6 composed of 2 series of different steering rings 7,
B, 9 of different diameters coaxially maintained one with
respect to the other by cross-pieces 10 bodilly connected
with those rings; the outer ring 9 being connected by
arms or holders 11 with a fixing sing or collar 12 intro-
duced into a groove inside the muff 1,

Tt will be easily understood that if the ring 7 having

the smallest diameter is removed with the correspond-
ing cross-pieces 10, for instance by cutting or breaking
the same off a pipe of greater diameter (D3} may be
introduced, being guided by the ring 8 of greater diame-
ter.
If a pipe of diameter Dy is introduced in the device,
the lip 4 will produce the tightness and if the pipe is
pushed a bit further, it will be guided by the ring 8
corresponding to the diameter D3

On the lip 4, inside and outside of the latter, small
sanular teeth 14 may be provided in order to improve
the tightening with respect to the pipe to be connected.

Au important feature is that a groove 13 for the re-
ception of the centering piece 6 may exist on each side
of the fip 4 50 a8 to enable the positioning of the guiding
piece 6 in two different positions and consequently the
introduction of pipes from one or the other direction (F
or Fy).

As will be understood the invention permits to obtain
an absolutely perfect conncction due to the tightening
clements themselves and to the steering.

Such a connection may be considered as being “uni-
versal” in a device such as represented in FIG. 1 com-
prising & muff 1 with teeth 2-3 and lip 4, whatever may
be the diameters.

FIGS. 3 and 4 represent the connection between
pipes of differeat diameters and a tubular body 15 of any
whatever section (circular, polygonal, etc.) forming
part of a plant of any kind.

A connecting piece 21 executed according to the
same priaciples with tecth 22 on the inside and or teeth
23 on the outside and with a Hp 24 is used.

The centering of the inner pipes is obtained in this
case by providing on the inner periphery of the tubular
body 15, projections 16 (in the number of six in the
example) each comprising a staggered portion 17 for the
reception of pipes of different diameters.

The connecting devices according to FIGS. 3 and 4
may be advantageously used in antomatic valve devices
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3
for sanitary plants for the evacuation of waste water, for
example for the vaives described and claimed in “U.S.
Pat. No. 4,232,706 of the applicant in which there is”
made use of a single type of automatic valve for the
conneclion of pipes of different diameters.

What 1 claim is:

1. A device for connecting twbular elements of differ-
ent sizes, said device comprising & mufl of flexible mate-
rial provided on its inner periphery with 2 tightening
membrane in the shape of a tip, 2nd guiding or centering
means for the tubular elements to be introduced, said
means being constituted by a series of rings of different
sizes which are coaxially maintained one with respect to
the other by cross-pieces, the outer ring of said means
being connected by arms to the muff.

5

10
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2. A device as claimed in claim 1in
which zaid arms are connected to a fixing ring intro-
duced into a groove on the inner periphery of the
maff.

3. A device as claimed in claim 2 in which a groove
for the reception of the means exists on each side of the
membrane whercby the positioning of the means in two
differeat positions and the introduction of pipes from
one or the other direction is rendered possible.

4. Device according to claim 1 in which the inner
and/or outer walls of the muff are provided with pe-
cipheral teeth in such & manner that when the muff is
introduced tnside a pipe of a greater or smaller size the
outer or inner tecth of the muff respectively are used as
tightening rings.

& ¢ ¢ 3 %
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571 ABSTRACT

An adjustable seal member for effecting a leak-proof
Jjunction between 2 conduit and an apening in the side~
wall of a manbole well in an underground sewer instal-
lation. The seal membes, made of elastomeric material,
is in the form of a flanged sleeve which is disposed
sbout the peripiery of the conduit end which i
clamped over the conduit by means of a steel strap
clamp. The flange is embedded in the concrete or ce-
meut of the manhoie well structure in the edge of the
opening in the manhole. The sleeve is adjustable to
diverse conduit sizecs within a fange by having a plueal-
ity of incressing interpal dismeter portions for fitting
conduits of different outer diaméters within the range to
insure relatively cloes fit betweea the internal surface of
the sleeve aad the external sorface of the condvuit. In the
alternative, the sleeve is provided with a flap integrally
formed with the remaining of the sleeve body and with

@ pyramidal integrel poction which can be folded over
to adjast the interas] diameter of the sl¢eve to sa appro-
peiate conduit sive. The inventita further contemplates
providing a seal member with a sleeve poction on both
sides of the flange for clamping the second sleeve por-
tion over the conduit in the inside of a manhole well.

2 Cleims, 13 Drawing Figures

AS HOLDINGS, INC.
v. H&C MILCOR, INC.
Opposition No. 91 182064
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ADJUSTABLE SEAL MEMBER FOR CONDUIT TO
* MANHOLE JUNCTION

This is a division of application Ser. No. 904,426, filed
May 10, 1978, now U.S. Pat. No. 4,200,299,

- BACKGROUND OF THE INVENTION
The invention relates 10 2 seal member for effecting 2

leak-proof joint between an underground conduitand & 10

structure such gs a manhole well. .
Different methods have been used in the past for
effecting » coupling s=al between an underground pipe
or conduit and 3 manhole well provided with aa aper-
ture through which the end of the conduit is passed for
leading to the interior of the manhole well. Such cou-
plings | y be effected by means of a bell-shaped pack-
ing or seal closely fitting the peripheral surface of the
conduit and partially exmbedded in coucree or cement

5

15

poundmundthenn}uthejumﬁonbetwemthezg

conduit and the aperture in the manhole well, oc by
forcing a packing into the space between the peripberal
surface of the conduit and the edge of the sperture.
Couplings of this type arc disclosed in U.S. Pat. Nos.

2,087,752, 2,657,079, 3,591,190, 3,744,806, 3,787,061, 25

3,879,067 and 3,348,850, - .

Another methad for effecting a seal betweesn a coo-
duit and 2 manhole well consists in placing & flanged
sesl member through the manholé well ing and

opening
clamping the flange over the sperture or embedding it

in concrete or cement, the'sleeve or boot portion of the
seal member projecting outwardly {rom the manhole
well opening. The end of the conduit is passed through
the sleeve and the sieeve is clamped against the periph-
eral surface of the conduit by means of a steel strap
clamp. A coupling of this type is disclosed in U.S. Pat,
No. 3,759,280. :

Underground conduits, usually made of clay, con-
crete, asbestos, plastic, such as polyvinyl chloride, or

sometimes cast iron, generally have 2 roogh outer sur- 40

face, and are subject to wide varistions in roundness and
in outer diameter size dimensions. Often, condnits of a
desired size are not immediately available on the mar-
ket, and 2 contractor may be forced to wtilize under-

gronad conduits of a slightly different outside diameter 45

than the one contemplated.

Furthermore, it often happens that thcough use and
aging, and due to settling of the ground in which an
underground sewer system is buried, that bending mo-
ments and sheer forces are applied t the joints between
the conduits and the manhoic well opcnings causing
undesired Jeaksge from the manbole well to the sur-
rounding ground or from the surrounding ground into
the manhole well. .

SUMMARY
The inconvenicnces and shortcomings of the prior art
are remedied by the present invention which provides
an cjastomeric seal member forming a junction between

2 manhole well opening and the conduit fitted to that 60

opening, which is adjustably adaptable to variations in
conduit outer diameter sizes for insuring a relatively
close fit between the seal member inner surface and the
conduit outer surface and which, in ‘a modification

thercof, permits to re-cstablish a leak-proof scal within 65

the manhole well without excavating the ground in the
event that the leak-proof joint ‘deteriorates with the
passage of time.

35

50

33

2

The present invention accotaplishes its purposes by
providing a seal imember in the form of » flanged slecve
made of clastomeric material. The flange portion of the
seal member, preferably provided with projecting annu-
far ribs, is normally embedded in cement or concrete in
the manhole well opening, sod is molded integrally
with a sleeve portion projecting outwardly of the man~
hole well structure for clamping by mesns of a strap or
ring clamp about the periphety of the conduit. The
sleeve internal dismeter progressively decreases in steps
and by small increments, such as to provide a relatively
close fit with the peripheral surface of conduits of vari-
ous outer diameter sives within a range, the smaller
diameter portion or portions of the sieeve being re-
moved when it is necessary to sccommodate a conduit
of an dutside diameter cotresponding to a larger diame-
ter soction of the sleeve. Alternatively, the sloeve is
provided with a lip portion, proximate s end, whose
diameter is adjustable within a renge, &g a result of being
provided with an integral fiap portion and a folded over
postion conforming to the diameter of the conduit, after
which the flap and the folded over poction, together
with the rest of the sleeve lip, are clamped over the
conduit by means of a steel strap clamp.
_ In addition, the present invegtion contemplaies pro-
viding a sealing member having an inwardly projecting
integral siceve portion, that is a portion projecting in-
wirdly into the manhole well, permitting to re-establish
8 leak-proof seal in the event that the portion of the
tleove projecting to the outside of the manbole well
becomes damaged, or that the corresponding clamp is
damaged, oc that, for any other reason, leakage devel-

ops- .

The many objects and advantages of the invention
will become appareat to those skilled in the art when
the following description of the best mode contem-
plated for practicing the invention is read in comjunc-
tion with the accompanying drawing wherein:

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is s perspective view of an example of conduit
to manhole opening seal member sccording to the pres-
ent invention; )

FIQ. 2 is » longitudinal section of the scal member of
FIG. 1 fllustrated in position in a manhole opening for
efiecting 2 seal between 8 conduit and the intetior of 2
msnhole well;

FIG. 3 is a view similar to FIG. 2 but showing the
scal member of the invention in wse for effecting a seal
with a conduit in the inside of & mashole well;

FIG. 4 is a transverse section from line 4—4 of FIG.
2.

FIG. § is a view similar to FIG. 2 but showing a
modification of the invention;

F!G.Gisxpetspecﬁveviewoflfunhetmodiﬁuﬁon
of the invention;

FIG. 7 is & longitudinal section through the seal mem-
ber of FIG. 6 illustrated in position in & manhole well
opening with a conduit disposed therethroughs;

“PIG. 8 is a view similar to FIG. 7 but showing 2
modification thereof;

FIG. 9 is an end view from line 39 of FIG. 7 show-
ing the lip of the seal member of FIG. 7 in the process
of being tightened about the petiphery of the conduit;

FIG. 10 is & vicw similar to FIG. 9 and showing the
relative position of the elements of the seil member
with the Jip thereof in engagement with the periphersl
sutface of the conduit;
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FIG. 11 is a view similar t¢ FIG. 10 but showing the
seal member of the invention clamped about the periph-
ery of the conduit;

FIG. 12 is 2 plan view of a tool for tightening the lip
of the seal member of FIGS. 7-11 about the periphery
of & conduit; and

FIG. 13 is a longitudinal section thereof at line
12—12 of FIG. 11,

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIGS. 1-4, a scaling member 10 for a
manhole well opening to & conduit sesl, according to
the present invention, is in the form of a tubular body
comprising & sleeve 12, moided of elastomeric material,
provided with an integral outwardly flared anmulsr
flange 14. As shown at FIGS. 2 and 3 the annular flange
14 of the seal member 10 is normally embedded in the
concrete or cement of the wall 16 of & manbole well 18

s

1o

s

surrounding an opening 20 through the wall. The ead of 20
a condhit 22 is placed through the sleeve 12. In order to
provide a in the coacrete of the man-

good
hole well 16, and an effective dam sgainst water seep-
e.thenn!membutnnuhrﬁtnpeuumvﬂedthh

aplunlﬂyofmcenmribcuoubothmfm One 25

end 25 of the sleeve 12 projects oa the inside of the
manhole well 18 and is provided internally with parallel
ribs 26. The other end of the slecve 12, that is the end
projecting outside of the manhole well 18, is formed

with successive step-like integral portions of diameter 30

progressively decressing by increments, three of which
are illustrated in the drawing, as shown at 28, 3¢ and 32,
all preferably also provided internally with paraliel ribs
.

In the configuration illustrated at FIGS. 2 and 3, the 35

outside diameter of the conduit 22 fits the smaller inner
diameter portion 32 of the outwardly projecting sleeve
poruono{thesenlmanberm.andanadmubledamp
36, in the form of aa adjustable steel band or strap,

tightens the lip 33 of the outwardly projecting portion 40

of the siceve 12 of the seal member 10 2bout the periph-
eral surface of the conduit 22. Radially projecting paral-
lel aonular ribs 38 may be formed on the per

surface of the sleeve 12 proximate the lip 33, esch pair

of annular ribs corresponding to an internal diameter 45

section 28, 30 and 32, and aiding in holding an sppropri-
ate clamping adjustable strsp 36 in position.

It is readily apparent that if & conduit 22 having an
outside diameter slightly larger than that illustrated in

the drawing is used, the smallest diameter portion 32 of 50

thesleeve 12 is cut off, either alone or together with the
intermediary diameter portion 30 if necessary, €0 as to
fit propesly with a small ciearance the peripheral sus-
face of the conduit 22, sfier which 2 i

: v clamping strap
band 36 is placed over the periphery of the sleeve 12 55

and appropristely tightened.

Once an installation, such as a sewer system coasist-
ing of conduits laid in trenches leading from and into
diverse manhole wells, bas been buried uaderground

and has been operating for a certain petiod of time 60

under adverse conditions, undesired leakages from the
manhole wells t0 the soil surrounding the manhotie
wells, or from the soil into the manhole wells may de-
velop. With coaventional manhole well openings to

conduit sealing devices, when such a leakage occurs itis 65

a:betxgnoredot.tfitlsdearedtorepmtbcdamm
the ground must be excavated to reach a conduit to
manbole well seal, and the seal repaired or changed.

4

The structure of the seal member 10, illustrated at
FIGS. 1-3, permits to effectuate such repair without
excavating o, in the alternative, it permits 1o provide
each conduit to manhole opening junction with a dou-
ble seal arrangement when the sewer system is first
bmlt.Forthntpurpone,aisonlyneoesurytomhnlly
install the conduit 22 throogh the manhole opening 20
such that the end of the conduit 22 projects within the
manhole well 18 a distance corresponding approxi-
mately to the distance to which the end 28 of the scal
member sleeve 12 projects within the manhole well 18.
With a conduit 22 having an outside dismeter corre-
sponding substantially to the larger inner diaméter poc-
tion 28 of the siceve 12, undesirsble leskage is stopped
byphcmgaclmpingma‘-boutthepatpbuyof
the sleeve 12 proximate its end 25, and tightening the
MAWM@:&%MWM
conduit 22 and the seal member 10, In jastallatiohs using
a conduit 22 baving an outside dismeter corresponding
to the inaer diameter portions 30 ar 32 of the siteve, an
annular gasket 40, FIG. 3, is interposed between the
pmpheulmfweof:hecooduﬂﬂmédnm&m-
face of the sleeve 12, proximate its end 25, before tight-
ening the clamping strap 36,

FIG. § illustrates a scal member 10’ similar to the sesl
member 10 of FIGS. 1-4, wherein, however, the por-
tion of the sleeve 12 projecting within the manhole well
18 is omitted, the sleeve 12 ending flush with the inte-
gral annular flange 14, )

The seal members 10a and 10’ itlustrated st FIGS.
6-11 are also molded of elestomersic material, have a
body forming & sleeve 12 provided with an integral
annular flange 14 prefersbly provided with concentric
annular ribs 24 for embedding in the concrete of the
wall 16 of a manhole weil 18 surrounding an opening 20
in which is disposed & conduit 22. The sleeve 12 projects
to the outside of the manhole well 18 around the con-
duit 22, and is provided with u lip 40 having an adjust-
;b!cporuoudz.TheadJumblehppomonncompm
anundedymgmcgnlnap“hangaslmtededge“.
FIG. 6, relative w0 the longitudinal axis of the sleéve 12,
whnch:dwdaboutnporhondthepenpbuyof
the conduit 22, and whick is bridged by a coatinuous
porﬁonofthcw:.lloﬂhedceventormmsnpynuudd

ppendage 48. The integral pyramidal appendage 48
a integral trizngular

jomedumapexumrvud!yhpmngmudsthe
pesipheral surface of the deeve 12.
Forﬂ:epurpmeofcpplymsd:ehp‘omd&eeone-
spmbngmm&ceofﬂndeeveﬂﬁxm!yw
surface of the pipe 22, a tool 60, ilus-
tmtedmdew‘luﬁds 12-13, is used for folding over
the pyramidal appendage 48. The 100] 60 coaprises a
steel bar 62 provided with a fixed pin 64 st onc end and
s longitudinally displacesble rotatsble roller 6 proxi-
mate that end. The roller 66 is mounted on a support
shaft 68 lougitudinally slidable in a slot 70 and coo-
sunﬂypunedmyfmmtheun“hy:eoﬂsptmgn
In use, and as schematically illustrated at FIGS. 9-10,
the roller 66 of the toal 60 is placed within the pyrami-
dal appendage 48 on the inside of the apex 34 thereof,
the pin 64 is engaged with the outer surface of the tri-
angular panel portion $2 at its junction with the reinain-
ing of the body of the sleeve 12, as shown at FIG. 9, and
the end of the bar 62 of the tool 60 is pulled clockwise
to fold the triangular panel 50 over the triangular panel
52 while punmg the interior surface of the sleeve 12
proximate the lip 40 thereof in tight engagement with
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the peripheral sucface of the conduit 22, the pulling cation whereof will be apparent o those ikilled in the

pressure being dependent on the leverage exsrtod by the  art, what is claimed as new is a3 follows:

lengthofﬂt;buﬁlmdthe;ﬂengthotthespdugﬂ 1. Ina junction between a manhoie well and & conduit
Once the triangular panels 50 and 52 are (olded over having a gemerally cylindrical peripheral surface and an
one another, the flap 4 and the internal surface of the 5 €ad disposed within an opening in a wall of said maa-
* tleeve 12 proximate the lip 40 are in tight engagement hole well projecting within ssid manhole well, 2 onc-
with: the peripheral surfuce of the conduft 22, snd onc o piece seal member having a substantially cylindrical

more clamping straps 36, FIG. 11, aretightened around  tubular body of elastomeric material comprising &

the periphery of the sleeve 12. The inner murface of the _ sieeve having s first end portion projecting outwardly
stnpoftheda'mp“isp:dmblyplwidedwhham &oyxuidopmmginchmpeduledrehﬁomhiptothe
wedge clement 74 integral therewith, or a separate periphers! surface of said condvit and an integral out-
wedge member 74 is placed béfow the strap so a5 to fill wardly flarcd annular flange i’ scaling engagement
the wedge-thaped space between the spex 54 of the Witk the edge of said opening, wherel the first cod
folded over trixngular pancls SO end 52 and the periph. -, POStion of s2id slecve in clamped scaled relationship o
eral surface of the sleeve 12 proximate the Hp 40. 15 the peripheral surface of said conduit has an intemal
It can thus be seen that the scal member 100 of FIGS. diameter adjustable within & range to conform: to the
611 has « lip 40 which is adjustable to diverse conduft  OU1ST diameter of said couduit, sad first cad portion of
de d&i thin a If it s desired to mddmmp:ﬁng_aphnlhyofco_mgmnwd
provide the seal member 100 with the added featare of '.“"’P""w snzular portions of decreasing external and
’ © qablish o leak fﬂmmwm . dumeteglfrompmxiwemdﬂmgewtbem
eide of & munitole well, the sealing member sructare 0250 €4 portion, 3 plunsity of sabesatilly pele
100" of FIG. 8 s naed, baving a slocve 12 with apoction st 1 peripiphectly tnlegraly formed on £2id
baving an end 25 pecjecting through the manbatc well 0 Portion, cech paie of dfacéut ibs corvespooting o
mnwmmo‘&wwnm”x“m mwmr‘h‘wgﬂﬁn'maﬂsw
that a clumping strap, not shown, cas be placed over the twealf:;onadjumble (;amptngudmdpm
periphery of the sleeve 12 on the inside of the manhole 44 the herdurﬁoe?nideouduumd urality
well, proximate the end 25 of the sleeve and tightcned ofdms:xrppanndﬂbsintwan fomcdout;epilmmal
to effeciuate 2 sealing engagement between the intetnal — piface of each of said / 3 i
sarface of the slecve proximate the end 25 snd the pe- 3 fusther compr 4 sepped poro O ecaive
ipbery of the portion of the condull 22 projecting . wwihia sed ssnbole well satiocading the cad of 1id
within the manhole well 18, without or with a gasket  conduit projocting within daid manhole well, and means
iqmm:-fa&ﬂmmgbewmwﬂwm for clamping said sloeve scoond end in sealed relation-
It will be appreciated that the outwardly flared anau- 35 shlgmto_theng Mmm@h&‘muddm
Iar flange 14 of every embodiment of the inveation may P The scal meaber of claim 1 wherein ssid means for
be clamped over the surface of the wall 16 of the man-  clamping said sleeve second end comprises en sdjost-
ho!ewdlummundingmeopeningm.dthaonthe able strap clamping said tléeve second cad to the pe-
insdeoroqlheouhi:{cofﬂwmholeweﬂbymof ripheral surface of said conduit snd peojecting within
mw&e@mpmgﬁng,nd;ppwiﬂcﬂduﬁﬂuﬁmhlewdl.uﬂmmﬂanskﬁopﬁwﬂy
auats, not shown, instead of being embedded in concrete  disposed around said peripheral surface for compensat-

orcem‘elulsde‘cn'bedmdmmmmd. ing for difference in size between said conduit and said
Having thus described the present inveation by way sleeve second end.
of exampies of structzral embadiments thereof, modifi- L

45

50

55
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{571 ABSTRACT

Sealing device for an hydraulic energy dissipator of the
telescapic type, formed by a scal comprising a cylindri-
cal ring which grips the rod of the piston-and which is
exteaded by 2 fluid-tight bellows 50 as to permit sxial
movement of the seal in its housing following small
amplimdemovemmofthemd.'rhedcvioeisusefnl
for rsilway suspension shock absorbers.

8 Claims, 3 Drawing Figures
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SEALING DEVICE FOR HYDRAULIC ENERGY
DISSIPATOR OF THE TELESCOPIC TYPE

FIELD OF THE INVENTION

The present invention relates to a sealing device for
an hydraulic energy dissipator of the telescopic type,
particulady for railway rolling stock suspensions.
BACKGROQUND OF THE INVENTION

For such suspensions, it is knowsn that damping de-
vices which dissipate the mechanical energy as heat by
duringofoﬂdﬁmbyapistonﬂmshthrqtﬂed_

passages, does not incorporate all the characteristics’

desired, and in particular lacks insufficient refiability.
In fact, the most common damping devices, of the

telescopic piston type actuated by a rod in a cylinder

filled with oll, do not generally permit suitable damping

]

.10

13

of oscillating movements of small amplitude or vibra- 20

‘tions generated by the wheels, since they are easily
initiated at rest and then necessitate Jong paths with
oscillations of large amplitude to return to the normal
operating stage. However the piston sucks in fint, in

esch direction of movement, the air dissolved in the oil; 25

on its retury, this creates & vacgum causing the cavita-
tion phenomenon manifested by particalarly unpleasant
hard and violent jerks.

To overcome these drawbacks, shock-gbsorbers are

known in which a slight permanent ovespressure of the 30

liquid completely filling the working chambers is main-

tained, by means of 2 compensating chamber where the

reserve liquid is itself kept under pressure by spring or
ic devices.

However, in the feld of railwey suspensions, it is
known that the oscillations to be damped are in the
majority of cases vibrations of small amplitude with,
from time to time, one or several distinctly bigger oscil-
ladons.

This causes 2 sealing
piston in its passage through the jacket of the apparatus.
In fact, if seals are used with considersble friction on the
rod, the small oscillating movements are trausmitted

35

around the rod of the 4

through the scals to the whole of the body. It is possible

to reduce the friction a litte s0 as to permit between the
104 and the seal small amplitude movements which are
then damped by the working of the fiuid in the cham-
bers; however in this case the very numerous oecillating
movements result in rapid wear of the seals, and conse-
quently jeakages of oil which, in their turn, will resnlt in
s reduction in the permanent pressure in the apparatus
and the appesrance of cavitation phenomena.

This drawback & particolarly troublesome in the
railway ficld, since the mileage travellsd by a vehicle
between two major maintenance operatious is genesally
considerable, so that effective active life of the shock
sbsorbers is often well below the time between two
successive adjustments.

s5

Sealing devices formed by & diaphragm scal which 65

grips the piston rod are also known, dut the elasticity
and the motion of this type of seal are distinctly insuffi-
cient to avoid its slippage with respect to the piston rod,
as well as premature wear,

SUMMARY OF THE INVENTION

The present invention is intended to overcome such
drawbacks, and it applies therefore to an hydraulic

65

2
dissipator of energy of a moving mass, of the telescopic
type, comprising:

(1) a working cylinder filled with liquid and divided
into two chambers by a piston provided with calibrated
valves determining the hydraulic resistance, and of
which the rod connected to the moving mass is guided
through one of the ends of the cylinder,

(2) an auxiliary annular compensating chamber sur-
rounding the working cylinder, communicating
through a valve and a calibrated valve with the work-
ing chamber opposite the rad of the piston, and

(3) a sealing device for the exit of the piston rod,
arranged in a housing extending the working cylinder
on the rod side.

Accordiog to the invention, the sealing device is
formed by a seal comprising a cylindrical ring which
grips the rod of the piston and which is extended by &
fluid-tight beflows, coaxial with said rod, permitting
axial movemeant of the seal in its bousing, following the
low amplitude movements of said rod.

BRIEF DESCRIPTION QF THE DRAWINGS

The invention will be better understood by means of
the following description referring to particolar em-
bodiments given by way of example and referring to the
sccompanying drawings in which

FIG. 1 is an axial section view of an hydraulic dissipa-
tor of energy provided with the sealing device accord-
ing to the invention.

FIG. 2 is a partial axial section view of a second
embodiment of the invention.

FIG. 3 is a pertial axial view of a third embodiment of
the invention.

DETAILED DESCRIPTION OF PREFERRED

EMBODIMENTS

Referring first to FIG. 1, the energy dissipator com-
priscs 8 working cylinder 1, surrounded by coaxial tube
2, forming with it an anaular chamber 3. The working
cylinder 1 is closed by a lower end 5 and by #n upper 6
end constituting the counter-piston. A piston 9, sliding
inside the working cylinder 1 and fixed to a rod 10,
comprises two inverted and calibrated valves 11. This
piston 9 divides the working cylinder 1 into two cham-
bers 12 and 13.

The rod 10 passes through the counter-piston 6
through an orifice which constitutes a simple guide,
with very limited play, but without being fluid-tight. A
plug 14, held on.the connter-piston 6 by » nut 4 screwed

o into the upper part of the tube 2, forms with aid coun-

ter-piston 2 housing 15 for the mounting of & sealing
device applied to the piston rod. This rod 10 is pro-
vided, at its outer end, with a coupling 16 and & protect-
ing box 17. The lower end of the working cylinder 1
ises a valve 18 opening wide to the lig-

uid from the annular chamber 3 through the working
chamber 12 on the aspiration of piston 9 and through a
valve 19 which inversely opens a restricted passage to
the annular chamber 3.

Tube 2 is heemetically ciosed by cup 20 bearing the
Tower conpling 21.

1n the housing 15 is mounted & fluid-tight seal formed
by a cylindrical ring 23 which by friction adheres fairly
ﬁmﬂytomctodm:udwhichisemﬂedbyaﬂtﬂd-
tight bellows 24, of the which last fold is fixed by a
washer 25 on its seat provided in the counter-piston 6.
The inside of the beliows 24 communicates freely
through wie apertures with the anoular chamber 3.
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‘The upper sutface of the cylindrical ring 23 is slightly
bulged to avoid a suction effect between this ring and

the plug 14. It is also possible to roughen this upper

surface, again to avoid the suction effect.

On the other hand, on the side face of the cylindrical
ring 23 is mounted a gripping ring 26 in order to prevent
the swelling of the seal under the effect of temperature.
This gripping ring can optionally be molded directly in
the ring of the seal.

During the movements of the rod 10, the cylindrical
ring 23 of the seal 22, which by friction adheres fairly
firmly to the rod 10, first follows the latter without
slippage by drawing the bellows 24 until it comes poasi-
bly to sbut the bottom of the plug 14 in the case of an
extension movement exceeding a certain amplitude.
Only then, if the movement continues further, the ring
23 atarts to slide an the rod 10. o the opposite direction,
in the case of » compressive movement, the ring 23 of
the sexl is driven downwards by friction. The flnid-tight
bellows 24 hence permits greater movement than with
customary seals of the disphragm type.

In the case of oscillations of small amplitudes, which
represent by far the large majority of movements, the

10

13

tin.gzsot‘tinesatzznemai.nsstuckt:.\therodlll,i‘cxl-25

lowing its motion without sliding. Since the wear of the
seal is caused solely by sliding, there will bence be no
wear i this case. Thas, the seal will wear oaly upon
movemeats of the greatest amplitudes, which are very
infrequent, and there will therefore have an exception-
ally Jong life. Another advantage of the dissipator ac-
cording to the invention is the elimination of vibrations
and tremors customarily transmitted to the suspeaded
portion because of the friction of the seal during smail
oscillations. On oscillations of greater amplitude, the
relative value of the frictional forces with respect to the
hydraulic reaction, which moreover is gradually initi-
ated, becomes negligible, whence great gentleness of
operation in all cases.

30

35

In the embodiment of the dissipator according to 4

FIG. 2, the ring 23 of the seal 21 is oriented downwards
and the last fold of the bellows 24 is fixed in fluid-tight
manner 10 the upper portion of the housing 15 oa the
plug 14 by a support washer 30. The active surface of
the seal is hence oriented towards the inside and com-
municates through very wide passages with the annnlar
chamber 3, of which the low pressure, whether of air or
of liquid, is exerted outside the seal 22, and tends, conse-
queatly, to grip it against the rod 10, which can some-

&5

4

In FIG, 3, the fluid-tight seal 22 is composed also of
a cylindrical ring 23 crimped at the upper portion of &
metal bellows 3% of which the last fold is fixed to the
counter-piston 6 by the nut 4 by means of a fluid-tight
seal 32 and & washer 33.

To ensure in all cases the possibility of axial move-
meat of the seal without sliding on the piston rod, it
would be possible also to provide helicoidal-shaped
bellows, reinforced or not with sprisg-forming metal
wires, or agsin provided with end pieces of elastic tub-
ing enabling the axial deformations.

{ claim;

1. Sealing device for an hydraolic energy dissipator of
the telescopic type, comprising

{(a) 2 working cylinder filled with liquid and divided
into two chambers by sn axially moving piston
provided with calibrated valves determining the
hydraulic resistance, & piston rod of said piston
being guided through a first end of said cylinder;

(b) an annular compensating chamber surrounding
a valve and a calibrated valve with said working
chamber adjacent the cnd of sid cylinder remote
from said piston rod;

(c) a fluid-tight seal for the exit of said piston ar-
ranged in a bousing extending ssid working cylin-
der on the rod side, said fluid-tight seal being
formed from a cylindrical ring which grips said
piston rod and which is extended by a fluid-tight
bellows, coaxial with said rod, epabling axial move-
ment of said seal in said housing.

2. Sealing device according to claim 1, wherein said

cylindrical ring has s slightly convex upper surface.

3. Sealing device acconding to claim 1, wherein said
cylindrical ring has an upper surface which comprises
roughnesses in relief.

4. Sealing device according to claim 1, comprising a
gripping ring mounted on & laters] surface of said cylin-
drical ring.

S. Sealing device sccording to claim 4, wherein said
gripping ring is directly molded in said cylindrical ring.

6. Sealing device according to claim 1, wherein the
last fold of the bellows is fixed in sealed mavner to one
or other of the end surfaces of the housing.

7. Sealing device according to claim 1, wherein the
fluid-tight bellows is a metal bellows at the upper por-
tion of which is crimped the cylindrical ring of the
finid-tight seal. .

8. Sealing device according to claim 1, wherein the

times offer an sdvantage of still longer service, pasticu- 50 fluid-tight bellows is a bellows of helicoidal shape.

larly in the case of relatively greater oscillations.

55
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SEALING FLASHING FOR BUILDINGS WITH
INTERLOCKING RING MNEMBERS

‘This invention relates o flashing devices 25 used to 5

produce a weather-tight seal between a pipe canduit or
other member which extends through the roof or wall
of a building or like structure.

In the building industry there have been several con-

structions available for providing a seal around & pipe or 10

other member extending through a roof or a building,
but in the majority of cases these constructions required
a considerabls amount of fabrication on the site, and
indiﬁdm!ﬁm‘ng(omitaehinsnﬂaﬁon.‘l'huepﬁnr

constructions are satisfactory when constructed and 15

fitted with the necessary degree of skill, but in recent
times, with the general reduction in the availability of
skilled labour, and the high costs of same, there is a need
for a flashing construction which can be fitted by on-

skilled persons and which ensures an effective seal is 20
established

In U.S. Pat. No. 4,333,660 there is proposed a flashing
or sealing device having a sleeve of resilient material
with ag integral outwardly extending fiange at ane end.

An annular member of non-resilient flexible material is 25

bonded to the flange to extend about the sleeve. In use
a pipe or other conduit may extend through the sieeve,
with the end of the sleeve remote from the flange
stretched 00 as {0 scalably engage the externai surface of

the pipe. The flange and annular member bonded 30

thereto arc menvally worked to closely fit the contour
of a roof sheet through which the pipe cxtends, and is
secured thexeto by rivets or screws. The flange if resil-
jent material is thus compressed between the roof sheet

and the annular member to establish an effective seal 35

with the roof sheet.

This flashing device is particularly suitable for use on
metal roofs, where it is convenieat to secure the flange
by rivets or screws, but with other

roof materials such as slates or tiles. Firstly It is difficult 4

10 make an accurstely shaped hole for the passage of the
pipe through such a roof In order to deal with this
problem the flange of a flashing device as above dis-
cased would have to be large with resultant cost in-

creases and transport and storage disadvantages. Se- 45

condly, as the flange is atuchq! py screws and rivits

It is thus the principle object of the present invention

to provide an improved flashing device whhich is sim- 50

ple to install, effective in operation, and may be used in
sealing abourt pipes or conduits projecting through tile
or alate roofs.

‘There is accordingly provided by the present inven-

tion & device for flashing about & pipe or conduit passing 55

through a roof oc wall;

o first member having an aperture therethrough fora
pipe or conduit to pass through and a coutinuous first
abutment surface extending sbout said aperture, a sec-

ond member having an aperture therethrough for the 60

pipe or conduit to pass through and & continuous second
abutment surface extending about said aperture, said
apcrtures and abutinent sarfaces being arranged 9o that
when the first and secoud mermbers are assembled to

pipe or conduit that extends through the respective 6$

apertures, the first and second sbutment surface are in
an opposing face to face substantially parsllel selation
subetantially teansverse to the axis of the pipe or con-
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duit, mesns to secure the first and second members
together in said assembled relation with a shest of flexi-
ble material therebetween and through which the pipe
or conduit also extends and a sleeve of flexible resilient
material adapted at one end for attachment to the first
member 30 that a pipe or conduit extending through the
first and second members also extends through the
sleeve, the other end of the sleeve being adapted to
sealably engage the external surface of the pipe or con-
duit extending therethrough, ssid one end of the sleeve
including a portion located in use to be compressed
between the sheet and one of the members when the
first and second members are secured together in said
assemblad relation.

Preferably the sleeve is provided with a bead portion
that is received in & bead groove provided in the first
member. Alternatively the perimetal edge of the first
member is received in a recess or cavity formed in the
internal surface of the bead.

Conveniently the first and second members are pro-
vided with inter-dockable elements 10 engage when the
members are assembled, and to maintsin the members in
pressure engagement with the stheet. The lockabie ele-
ments preferably engage in a snap action achieved by
pressing the members together in a generally axial di-
rection. Alternatively the inter-ockable elements may
comprise » series of tongues on one member snd siots in
the other arranged #0 that the tongues extend through
the slots, on assembly of the members, and the tongues
are then deformed, twisted or otherwise manipulated 1o
prevent their withdrawal from the slots.

Prefersbly the bead is located inwsardly of the wall of
the sleeve, at the one end thereof, and directed toward
the other end of the sleeve. When the sieeve and first
member are sssembled the sleeve extends aboat the
outer marginal portion of the first member, with the
bead seated in & downward directed bead groove
formad in the under surface of the first member. Prefer-
ably the one end of the slecve is in a stretched condition
to receive the first member and 30 the first member and
the slecve once assembled will normally remain so.

The bead and the bead groove are dimensions so that
when the first and second members are assembled to-
gether, with the sheet material therebetween, the bead
will be compressed between sheet material and the first
member to form a moisture and weather seal. Preferably
the first and sccond members engage opposite sides of
the sheet material, and clamp same therebetween when
the bead is in the compressed state.

In use the first and tacond members are assemhled to
the pipe or conduit on opposite sides of a sheet of flexi-
ble material, having an aperture therethrough for the
pessage of the pipe or conduit.

It is to be understood that the two members may be
asseqbled to the sheet of fiexible material prior w0 in-
serting the pipe or conduit through the respective eper-
tures in the members, or in-situ on the pipe or conduit.
Thus the two members snd the sheet may be marketed
as a combination sither in an sseembled or unassembled
state,

The first and second members may be adapted to
provide a clased cavity therebetween when assembled
together, 30 the cavity may be filled with a flowsble
sealant compound. An apesture or port may be pro-
vided communicating with the cavity so that the sealsnt
may be forced into the cavity direct from a sexlant
container or pressure sealant applicator.
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The sleeve of flexible resilicnt material preferably
tapers over at least part of its length. This form of sleeve
may be used to fit s range of sizes of pipes or conduits
by cutting the sleeve off at the appropriate location
along the length of the tapered portion to provide an
opening at the end of the sleeve that will sealably fit the
particular size pipe or conduit. Suiteble markings, such
as snnular grooves or ridges, may be provided on the
surface of the tapered portion of the sleeve, to indicate
the location at which to cut the sleeve for various sizes
of pipe or conduit. The use of ridges has the additional
advantage that it strengthens the edge of the sleeve
sgainst tearing then the sleeve is cut.

The provision of the resilient sleeve as above de-
scribed enables the same first and second members to be
used on a range of sizes of pipes or conduits.

The use of the sleeve of resilient material also has the
advantage that misalignment of the pipe or conduit with
the apertures in the first and second member may be

4

The inner ring member 15 has a generally annular
portion 35, having s short axially extending lip 36 on the
outer periphery and a jouger axially extending flange or
skirt 37 on the inner periphery. The lip 36 and skirt 37
provide stiffening to the annular portion 35, so that it
will remain substantislly flat under the clamping pres-
sures genersted by the assembly of the inner and outer
ring members 15 and 16 as hercinafter described. The
inner flange 37 has spaced around its lower edge 2 plu-
rality of tongues 38, which termiaate in ontwardly di-
rected fips 40. Each of the lips ave located in a respec-
tive plane, with each plane inclined oqually to the plane
of the annular portion 35 of the inner ring member 15,

The outer ring member 16 it of generally sonular
shape having a fiat portion 43 which, in use, is disposed
paralie] 10 the annular portion 35 of the inner ring mem-
ber 18, The flat portion 43 of the outer ring member 16
has a continvous lip 44 about the outer periphéral edge
thereof, and 2 plurality of ramp elements 45 spaced

sccommodated by deflection of the sleeve. Due t0 the 20 around the inner peripheral edge. The lip 44 and the

flexible resilient nature of the sleeve, sny deflection
thereof will not adversely affect the seal between the
sleeve and the pipe or the first member.

The railient sleeve may be arranged substantially
co-axial with the spertures in the first and second mem-
ber, or with its axis inclined thereto. As the surface of
most roofs are inclined to the axis of any pipe or conduit
extending therethrough at an angle that may range from
15° 1o 45° it may be prefersbie to have the axis of the
sleeve inclined such as at 30°, The flexability of the
sleeve will accommodate any difference between the
inclination of the roof and the pipe or conduit.

The present invention will be more readily undet-
stood from the following description of one practical
arrangement of the flashing device as illustrated in the
accompanying drawings.

In the drawings;

FIG. 1 is an llustrative side view of the flashing
device fitted 10 = pipe extending through 8 roof;

FIG. 2 is 2 perspective view from the under side of
the flashing device;

FIG. 3 is a diametral section view of the flashing
device; and

FIG. 4 is a perspective sectional view of part of an
alternative construction of the attachment ring assem-
bly for the flashing device.

Referving now to FIGS. 1, 2 and 3 of the drawings
the flashing device comprises a sleeve member 10, made
of a suitable flexible resilient material such as a natural
or synthetic rubber, having = main tubular section 12
and an apron 12 interconnected by a re-entrant fold
portion 13. The attachment ring assembly 14 comprises
inner and outer ring members 15 and 16, carrying inter.
Iocking components whick will be described in greater
detail hereinafter. The inner ring member 15 is Jocated
substantially within the apron 12 of the sleeve membex,
with the sealing ring portion 17, integral with the apron,
locsted between the peripheral portions of the inner and
outer rings 15 and 16. .

In use the sleeve member 10 is secured by the ring
assembly 14 to a sheet 18 of flexible non-resilient mate-
rial, such as light gaoge metal, so that 2 pipe or like
conduit 19 may pass through an opening in the sheet 18
and through the slecve member 10, with the latter pro-
viding a seal between the pipe 19 and the sheet 18. The
sheet of flexible non-resilient material 18 is fitted to 2
roof structure in the conventional manner which will be
described in further detail bereinafter.

3
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ramps 4§ provide stiffening 1o the flat poction 43 of the
lower ring member 16 30 that it will remain substan-
tially flat when subject 1o clamping pressures.

The ramps 45 have Jower inclined surfaces 46 each
Jocated in a respective plane inclined to the plane of the
flat portion 43, substantially equal to the inclination of
the lips 40 to the plane of the srmular portion 35. The
portions of the inner periphery of the outer ring mem-
ber 16, intermediate the ramps 45, are cut out to permit
the tongues 38 of the inner ring member 15 to pass

the central opening of the outer ring member
16. The surfaces 46 of the ramps 45 extend radially
inward to an extent to underfie the lips 40 on the
tongues 45. Thus, in use, the outer ring member 16 may
be assembled to the inner ring member 15, whilst the
latter is attached to the sleeve member 10, by locating
the tongues 45 in general axial alipnment with the spac-
ers between the ramps 45, and subsequent rotating the
outer ring member 16 relative to the inner ring member
15, to bring the lips 40 of the tongue 38 into engagement
with the inclined surfaces 45 of the ramps 45. This rota-
tion is in an anticlockwise direction as scea in FIG. 3
and will cause the lip 40 of the respective tongue 38 to
ride up the inclined surface 46 of the coopemting ramp
4S5, 50 35 to draw the annular portions 35 and 43 respec-
tively towands esch other in an axial direction ss
viewed in FIG. 3. The appropriate dimensioning of the
inner and outer ring members 15 and 16, relative to the
dimensions of the sealing ring portion 17 of the sleeve
member 10 and the thickness of the sheet 18, enables the
relative rotation between the inner and outer ring mem-
bers to compress the sealing ring 17 into pressure scal-
ing engagement with the surface of the sheet 18.

The angle of the inclined face 46 of the ramp 45 is
chosen so that the relative rotation between the inner
and onter ring members 15 and 16 can be effected manu-
ally to derive the necessary sealing pressure between
the sealing ring and the plate 18, Conveniently the angle
of the ramp is in the order of 5° to 10°, which will per-
mit manual operation during assembly, and slso pre-
clude any likelihook of the ring members rotating in the
reverse direction to release the compression pressure,
under the forces which will exist in the clamping ar-
raagement once it has been assembled.

The outer ting member 16 is provided with a pair of
axially projecting lugs 50 to assist in rotation of the
member 16 during assembly as previously described.
Afier assembly the lugs 5¢ may be bent to overlay the
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rampa 4S5 rearward of the lips 40 and so prevent rotation  inner ring member and the flat annulsr portion 26a of
of in the direction to release the sealing pressure. Oneof  the outer ring member.
the lugs it shown in this position in FIG. 3. As the principle use for the flashing device is sealing
The flexible aon-resilient sheet 18 to which the flash-  about pipes that project through the roof of a building,
ing device is fitted may conveniently be of lead, alumi- 5 and as such roofs are ususily inclined to the axis of the -
pum, copper or other material which will not be subject  pipe, the axis of the aproa 12,32 is inclined to the axis of
to corrosion under normal atmospheric conditions, and  the tubular portion 11 of the sleeve member 10,30.
may include gulvanised or other suitably coated steel The pitch or inclination of & building roof may vary
sheet. The sheet is normally cut to s rectangular shape  with the design of the building and the roofing material
of sufficient dimensions s0 that when assembled to a tile 10 used. Normally the angle of the roof is between 15° to
or state roof, the top edge portian of the sheet may be  35° to the horizontal, Accordingly the angle between
inserted between the overlapping edges of the tiles  the surface of the roof and the axes of a vertical pipe
shove the location of the flashing device, whilst the  passing therethrough is 75° to 55°,
lower edge may be deformed to follow the contour of Provided the diameter of the centrul opening in the
and overlap the junction of thr row of tiles below the 15 inner and outer ring members is sufficient, relative to
flashing device. The meamner in whieh the sheet 18 is the diameter of the pipe passing therethrough, a range
fitted to a tile or slate roof is a conventional procedare,  of roof inclinations can be accommodated by the same
and the advantage of the present invention is the provi-  flashing device.
sion of the flsshing device which provides the effective “The sleeve member 10 is formed from a flexible resil-
scal between the sheet 18 and the pipe 19 extending 20 ient material, such o3 rubber or a thermoplastic material,
through the roof. selected so that it will retain its resilient properties in the
FIG. 4 of the drawings shows portion of an alterna- environment to which it s intended to be subjected in
tive construction of the ring sssembly 14 whereby itis  use. As the major application for the fNashing device
sssembled in a snap action to compress portion of the  will result in the sleeve member being positioned on
sleeve member into a sealing engagement with the 25 vents or conduits extending the roof of external wall of
sheet. 2 building, it will be expoved to a range of climatic
Referring now to FIG. 4 the inner ring member 20 conditions, inctuding strong sunlight, & resilicnt mate-
coprising & flat annolar portion 21 with & akirt portion rinl, particularly suitable for use in such conditions are
22 projecting generally axially from the inner periphery ethylene propylene diene monomers and ethylene prop-
of the annular portion. The skirt portion is inclived 30 yiene terpolymer.
upwardly and outwardly with respect to the axis of the The fold portion 13 and apron 12 provide & substan-
annular portion. The junction of the skirt partion 22 and tial degrae of flexibility between the attachment sssem-
fiat annular portion 21 presents a downwardly directed  «bly 14 snd the tubular member 10 to accommodate
convex or arcunte surface 24 that blends smoothly with  misalignment between the varions components, and if
cach said portion. 35 required a greater degree of flexibility can be obtained
The outer ring member 26 is in the form of flat annu- by using a multiple fold or pleat construction.
1us with a plarality of npwardly and outwardly directed As the flashing device is inteaded to cover a range of
fingers 23 about the inner periphersl edge thereof. The pipe or conduit sizes, the opening 9 at the upper end of
fingers 23 are dimensioned to enter the central opening the tebular section is of a size to receive in scaling en-
defined by the skirt portion 22 of the inner ring member 40 gagement the smallest size conduit intended to be used.
20, and to engage the skirt portion 22inasnapactionto  The upper end portion 8 of the tubular member is pro-
bold the inner and outer ring members in assembly. The vided with concentric grooves 7 which correspond to
convex surface 24 of the inner ring member assists in  the size of aperture required to sccommodate three
promoting the resilicat deflection of the fingers 23 to further sizes of conduits. A workman may enjarge the
establish the snap action engagemeat of the fingers with 45 size of the opening 9 by cutting along either ooe of the
the skirt poction 22, grooves to suit the particular size conduit. Larger sizes
The downwardly directed annular bead grooves 2% of conduit may be accommodated by cutting around the
provided in the first ring member 20, ourwardly of the petiphery of the tubular portion 10 at appropriate loca-
annular portion 21, is of generally semi-ciroular cross-  tions.
section and located upwardly of the lower surface 28 of 50 ‘The clabms defining the invention are as follows:
the annular portion 21. The sleeve member 30 is gener- ‘We clajnx:
ally of the same constroction as shown in FIG. 2 and 1. A device for flashing about & pipe or conduit pass-
has at the Jower end a besd 31 which extends inwardly  ing through a xoof or wall,
and npwardly with respect ot the aproa portion 32 of a first member having an aperture therethrough for a

the siceve member. The bead 31 is continoons about the §5 pipe or conduit to pass through and a coatinnous
lower ead of the slceve member and is received in the first abutment surface extending sbout said aper-
bead groove 29 of the inner ring member. Prefersbly ture, a second member having an sperture there-
the diameter of the apron 32 at the lower end is selected through for the pipe or canduit to pass through and
so that it must be stretched to receive the inner ring a continpous second abutment surface extending
member 20 so they will normally remain in assembly. 60 sbout said aperture, stid apertures and abutment

The bead 31 and bead groove 29 are dimensionad so surfaces being arranged so that whean the first and
that, when the inner ring member 20, with the sleeve second members are assembled to a pipe or conduit
member sssembled thereto, is assembled to the sheet 18, that extends throngh the respective apertures, the
and the outer ring member 26 is assembied to the inner first and second abutment surfaces are in an oppos-
ring member, ths bead 31 will be compressed between 65 ing face to [ace substantiaily paralle] reltion sub-
the sheet and the inner ring member to form a seal stantially transverse to the axis of the pipe or con-
therebetween. Preferably when so assembied the sheet duit, means to secure the first and second members
18 is also clamped between the annular portion 21 of the together in said assembled relation with & sheet of
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4 flexible material therebetween and through which  bled position the two skirts interiock in s snxp action to

3 the pipe or conduit also extends and a sleeve of  occupy # nesting relstion. )

3 flexible resilient material adapted at one end for 9. A device as claimed in claim 8 wherein the skirt on

attachment to the first member so that & pipe or  one member is substantially continuous in the circum-

1 conduit extending through the first and second § ferential direction and the skirt oa the other member is
members slso extends through the sleeve, the other  a series of circumfereatially spaced segments.
end of the sleeve being sdapted to sealably engage 10. A device as claimed in claim 1 whercin the first
the external surface of the pipe or conduit extend-  member has a continuous annular portion adapted for
ing therethrough, said one ead of the sleeve includ-  location within sxid ooe end of the sleeve with a sealing
ing & portion Jocated in tse to be compressed be- 10 ring integral with the sleeve underlying the anular
tween the theet and one of the members when the  portion, and a continuous skirt at the inner peripbery of
first and second members are secured together in the annular portion to in vse project axially inward of
said assembled relation. the sleeve and incline radially outward with respect to

2. A device 3s claimed in claim 1 wherein said one  the axis of the first member, and wherein the second
end of the sleeve is adapted to be zttached to the first 15 member has an annular portign adapted in use to under-
member so that in use said portion of the sieeve is lo- ke the annular portion of the first member with the
cated between the sbutment surfaces of the first and sealing ring therebetween, a plurality of fingers spaced
second members. slong the inner pesiphery of the annular poetion of the

3. A device as claimed in claim 2 wherein the portion  socond member and imtegral therewith, said fingers
of the sleeve is an annular bead seated in «an annular 20 being adapted to engage in a snap action the inner pe-
bead groove formed in the first member substantially  ripheral surface of the skirt of the first member when
co-axially with the aperture in the first member. assembled thereto, and when so engaged to hold the

4. A device as claimed in cleim 2 wherein the peri-  sheet in sealing engagement against the sealing ring.
metal edge of the first member is received in a recess in 11. A device as claimed in claim 1 wherein the means
. the internal surface of sleeve, 25 to secure the first and second members together com-

5. A device us claimed in claim 3 wherein the peri-  prise # plurslity of ramps formed on the first members
metal edge of the first member is received in arecessin ~ spaced about the inner periphery thereof, and & plural-
the bead portion of the sleeve. ity of complement tongues o the second member, said

6. A device as claimed in claim 1, wherein the first  ramps and tongues being arranged to co-operatively
and second member carry interlockable elements ad- 30 cngaged by initially inserting the tongues through the
pated to co-operate where the first and secand members central aperture of the first member and thereafier ef-
are assembled with said portion of the sleeve com-  fecting relative angular movement between the two
pressed between one of the members and sheet to msin-  members to move the tongues vpwardly slong the
tain the members in assembly snd said portion of the  ramps.
sleeve compressed. . 35 12 A device as claimed in claim 11 wherein the sec-

7. A device as claimed in claim 6 wherein the inter-  ond member is in use located substantially within said
lockable elements co-operate in & spap-action to secure  one end of the sleeve with s2id portion of sleeve under-
the first and second members in assembly, Jying the second member.

8. A device as claimed in claim 6 wherein each of the * 13. A device as claimed in clzim 10, wherein an outer
members is of anmlar form with the inner periphery of 40 peripheral partion of the first member is frictionally
each having a shirt extending generally in the axial  gripped by the sleeve o normally hold the sieeve and
direction, each of said skirts being inclined ontwardly  first member in assembly.
and adapted 80 that when the members are in the sssem- A

* &« ¢
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1
COLUMN REGLET

FIELD OF INVENTION
This invention relates to moldings for providing
_ neat junction between two architectural elements, and
more particularly to a reveal moldings for use between
eylindrical columms and ceiling plaster or tile.
BACKGROUND

Various metal molding strips that provide a reveal are
shown and described, for example, in U.S. Pat. Nos.
3,606,714 and 3,486,283 to Robert W. Arnett, respec-
tively estitied MOLDING STRIP FOR USE AS
QUIRK OR REVEAL asnd SOFFIT MOLDING.
Some of the shapes can be rolled into a curved configu-
mation to conform to building stractures having relative
large radii of corvature. For example, the “F” molding

thown in the U.S, Pat. No. 3,606,714 can successfully be 20

rolled to curve sbout sn axis paraliel the the siem of the
“F* providing the radius of curvature is fairly large.
The bars of the “F~ are short enough o sccommodate
some elongation.

To provide s downwardly opening revesl about a
¢ylindrical column for cooperation with ceiling tile, &
wide “W™ sectios molding seems iste, one of
the flanges of the “W* section lying against the colunm
and attached thereto and the other of the flanges radiat-
ing outwardly from the column for supporting ceiling
tile, the intermediate offsct of the “W* providing the
required reveal. Roll forming a section such as this with
8 small radius of curvature has not beea successfully
achieved. Even e simpler “Z” shaped scction to provide
2 plaster ground cannot economically be curved to fit s
columa.

For lack of an adequate molding, there exist other-
wise well designed buildings with crudely hand cut tiles
fitted about a cylindrieal columm or with plaster badly
joined thereto. It has been proposed to cut V-shaped
notches in the sections of the metal preparatory to bead-
ing. This, however, is tedious, expensive, and at best &
compromise. There has accordingly been a demand by
architects sad builders for an economical molding for
use about cylindrical columns for neat juncture of ceil-
ing tile or plaster.

SUMMARY OF INVENTION

The primary object of the present invention is to
provide a simple and inexpensive reveal molding for use
sbout. a column of small sadius of curvature. In order to
achieve this objective, I provide a composite or two
part molding. One part comprises a plastic spacer easily
wrapped about the column; the other part comprises an
extruded strip of simple configuration easily flexed or
roll formed to assume the high degree of curvature
corresponding to that of the column. The parts interfit.
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FIG. 1 is a perspective view from below of an srchi-
tectusally completed column and ceiling utilizing &
molding incarporating the preseat invention.

FIG. 2 is an enlarged transverse sectional view of the
molding taking along a plane corresponding to the line
2—-2of FIG. L

FIG. 3 is a perspective view of the molding structure
in the process of being clamped to the column prior to
installation of cedling tile,

FIG. 4 is & sectional view similar to FIG. 2, showing
another form of the present invention.

DETAILED DESCRIPTION OF THE
FREFERRED EMBODIMENT

The following detsiled description is of the best pres-
ently contemplated mode of carrying out the invention.
‘This descyiption is not to be taken in a Bmiting sense, bat
is made merely for purposes of illustrating the genersl
principles of the invention, the soope of the invention
betng defined by the appended claims.
to forms of the invention first described shall also be
attributed to forms Ixter described, wnless such charac-
teristics are obviously inapplicable or uniess specific
exceptions are made.

In FIG. § there is illustrated 2 cylindrical column C
that may be strustural or decorsative and that may be
made of any material, such ss concrete, stect or lami-
nated wood. The colunm C prajects upwardly beyond
a ceiling structire. In the prosent example, the ceiling
structere comprises acoustic tile T. The juncture be-
tween the tile T and the column C is neatly defined by
» molding M that includes a flange 10 extending radially
outwardly of a downwardly opening channel 12.

The crudely cut edges of the tile T are concealed by
the fiange 10 whereby s nest juncture can expeditiously
be provided by ceiling tile workers. The bottom or
upper end of the channel 12 is part of the molding M
itself. This channel closely encircles the column C.

The molding, as more clearly shown in FIG. 2 com-
prises two main parts, 8 epacer ring 14 and a grounding
member 16. The spacer ring 14 encircles the column C
and partislly defines the cbannel or reveal 12. The
grounding member 16 is a strip of “L” shaped cross-sec-
tiona] configuration, with its base or stem 18 surround-
ing and engaging the outer surface of the spacer ring 34.
The stem 18 of the grounding member 16 projects
below the spacer ring to define the outer wall of the
channel or revesl 12. From the lower ead of the stem
18, the flange 10 projects radially outwardly to form a
ledge upon which the adges of the tiles T rest.

The grounding member is made of resifient extrnded
aluminum or other suitsbic material. Its simpie “L”
configeration allows it easily to be roll formed to con-
form to the radins of the colunn C plus the thickness of
the spucer ring 14. The spacer ring 14 & made as an
extrusion of flexible plastic material such as a suitable
vinyl composition. Prefersbly, the ring has 2 hollow
core to add flexibility and to conserve material, It

Together they are secured to the columa by 2 band g geadily bends to coaform to the column C. The spacer

clamp. The requisite configuration for reveal is pro-
vided.

BRIEF DESCRIPTION OF THE DRAWINGS

ring 14 and the grounding member 16 interfit to deter-

mine & desired assembled relationship. For this purpose,
the spacer ring 14 has a lip 20 that forms a shallow

groove 22 for reception of the upper edge of the

A detailed description of the invention will be made 65 grounding member 16.

with reference to the sccompanying drawings wherein
like numerals designate corresponding parts in the sev-
eral figures. These drawings are to scale.

Prior to installation, the ends of the ring 14 and the
ends of the grounding member 16 are not joined to-
gother, but are left free. At the site of installation, the
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two parts are, or have been, interfitted. The adjacent
ends are axially separated to cause them to assume the
configuration of a one torn helix, thus to provide an
access opening whereby the parts can be slipped over

4

relationship and to determine a relative axial position
therebetween

4.Inabaﬁl&ingnmanrehavingavadullyenend-

ing, substantiaily cylindrical column, the combination

the column C. Thereafter, the ends are repositioned and 5 therewith of:

the normal circular configuration resssumed.

After the assembled spacer ring 14 and grounding
member 16 are positioned at the proper ceiling height,
they wre clamped together and to the column C by a

clamping band 24 as shown in FIG. 3. The band 24 has 10

fittings of known coastruction for mounting draw
screw members 26 and 28. The band 24 is scourately
positioned by being scated in 2 shallow channel 30
formed in the stern 18 of the grounding member 16.

The two part construction is exceedingly simple, and 15

casily installed to provide a nest finished appesrance
between the ceiling tile and the colunm.
DESCRIFTION OF SECOND EMBODIMENT

In the form of the invention shown in FIG. 4, 2 20

grounding member 32 is provided that is similar to the

member 16 of the previous form. In the pres-
cat example, bowever, the grounding member simply
provides an edge 34 instead of a flange. To this edge,

plaster or moldable material is applied, the edge serving 25

a5 & ready means for trimming the splashings to provide

a nest well defined terminus for the ceiling material
In the present example, the grounding member 32,

being of straight section, is easily flexed at the buildiug

site to conform to the column curvature. Installation is 30

easily accomplished by assembling the spacer ring 14
and the grounding member 32 while in their straight
configuration, and then flexing both into position for
cooperation with the clamping band

Intendiog to claim all novel, useful and unobvious 35

features and combinations of features shown or de-
scribed, 1 claim:

1. In & building structure having a vertically extend-
ing, substantially cylindrical column, the combimation
thecewith of:

8. a spacer ring made of flexible material adapted to

b. 2 gounding mewber surrounding the spacer ring,

and made of material bendable to a curved configu-

gation to conform to the radius of the cylindrical 45

column and said spacer ring, ssid grounding mem-
ber having a simple cross-sectional configuration to
facilitate beading thereof;

¢. clamp mesns for holding the grounding member
and the spacer ring to the cylindrical colamn;

d.piégmupdingmanberhvinaad‘n&lmmo-
Jecting axially beyond said spacer ring and along
mdc:ﬁmntofamlhmwuhmmuhrchmml
or reveal;

¢. said grounding member baving s flange projecting 55

radially outwardly in a substantially horizoatal
plane 10 provide a support over which finish tile
and the like material may be placed with said flange
concealing, from below, the edges of said tile and
the like material; and
f. finish material placed over said flange support
2. The combination as set forth in claim 1 in which
said grounding ring is performed to a curved configura-
tion

a. 2 spacer ring made of flexible material surrounding
szid column;

b. a grounding member surcounding the spacer ring,
and made of resilient material bendabie to a curved

configurstion to conform to the radius of the col-

baving a simple cross sectional configuration to
facilitate bending thereof;

¢ a clamping band holdiog the grounding member
and the spacer ring to the column;

d. wid grounding member having a distal part pro-
jecting axially beyond said spacer ring to form
therewith an annular chsonel or revesl, said
grounding member having a radial flange project-
ing from said distal part; and

¢ ceiling tile cut o rest on s2id flange.

s.lnabuﬂdinzm;eluvhs.vaﬁmnyw-

ing, substantially cylindrical column, the combination

a. a spacer ting made of flexible material surrounding
said ;

column;

b. s grounding member surrounding the spacer ring,
and made of resilient material bendabic to a curved
configuration to coaform to the radius of the col-
having a simple cxross sectiona! configuration to
facilitate bending thereof;

¢ a clamping band holding the grounding member
and the spacer ring to the column;

d. s3id grounding member having a distal part pro-
jecting axially beyond said spacer ring to form
therewith an annular channel or reveal, said distal
part terwinating in an edge; and

¢ moldsble finish material surrounding said ground-
flush with and sbutting said edge.

6. In & building structure having » vertically extend-

ing, substantially cylindrical column, the combination
therewith of:

a. 2 spacer ring made of flexible material sdapted to
surround said cylindrical column;

b. a grounding member surrounding the spacer ring,
sod made of material bendable to & curved configu-
ration to conform to the radive of the cylindrical
column and seid spacer ring, said grounding mem-
ber having a configuration substentisfly as & nomi-
nally flat strip to facilitate its being flexed ot &
building site to conform to the curved configura-
tion of 8aid cylindrical column;

¢. clamp means for holding the grounding member
and the speoer ring to the cylindrical colvunn;

d. said grounding member having a distal part pro-
jecting axially beyond said spacer ring and along
said column to form therewith an annular channel
or reveal;

e. said distal part terminating in an edge to which
moldable finish material can be applied with the
edge serving to trim excess finish material; and

{. finish material applied to the edge of said distal part.

3. The combination as set forth claim 1 in which said 65 7. The combination #s set forth in chaim 6 in which |
spacer ring has a lip providing & pocket interfitting the said spacer ring has a lip providing a pocket interfitting N
proximal end of said grounding member to hold the the proximal end of ssid grounding member to hold said
spacer ring and said grounding member in assembled grounding member and said spacer ring in essembled

ALPO0421




AR SRR LA & ST

5 4,574,548 p
relationship and t¢ determine & relative axial position ¢ clamp mesus for holding the grounding member
therebetween. and the spacer ring to the cylindrical cotumn;

8. In a building structure havi ertically extend- d. said grounding member having a distal part pro-

NPy 5 said column to form therewith an spnular channel
therewith of: . . or reveal:
8. & spacer nog mad.e ofﬂexible Material adapted to ¢. said grounding member baviog a flange projecting
surround said cylindrical column; radially outwardly in a substantially horizontal
b. a grounding member surrounding the spacer ring, plane to provide a support over which finish tile
apd made of material bendable to 2 curved configu- 4o end like material mey be placed with said flange
ntion to conform to the radius of the cylindrical concealing, from below, the edges of said tile and
column and said spaces sing, said grounding ment- like material; and
ber having a simple cross-sectional configuration to f. finish material placed over said flange support.
facilitate bending thereof; S
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1

WEATHER SEAL DEVICE FOR CONDUIT
EXTENDING THROUGH RIDGED SURFACE

“This invention relates 10 an improved seal device for §
providing & weather seal between an elongate member
and 2 non-planar surface such s a roof or wall of a
buikding or like structure.

BACKGROUND OF THE PRIOR ART ©

continuous periphersl mesallic flange, sad & sleeve 15
member of resilient materisl integral with the base
member and which extends outwardly thecefrom to
receive the clongate member. The base member is in use
secured to the non-plansr surface, and is of a non-resili-
ent manually deformable nature so that, in use, it may be 20
deformed to conform to the contour of the non-planar
surface and will substantially retain such deformed con-
tour. The sleeve member hiss an end remote from the
base member which is adapted to receive said elongate
member in sealing engagement therewith when the seal 23
device is in use. The sleeve member, between the said
remote end thereof and the base member, is sufficiently
flexible to accommodate tn use misaligament between
the base member and the remote end of the sleeve, that
may arise during installation or during the servioe life of 30
the seal device.

The seal device sbove referred to is described in more
detail in U.S. Pat. No. 4,333,660 in the name of G. M.
Cupit. This seal device is very cffective when used for
pipes or ducts of a size up to sbout 400 mm diameter or 35
similacly sized rectangular. However in many applica-
tions, s encountered in indostria! and commercial
buikding, it is required to scal about large pipes or ducts,
#s psed in ventilation and air conditioning systens, fre-
quently of diameters of 600 mm sad above.

When sealing around ducts of this. order of size the
number of ridges or valleys over which the base mem-
ber of the seal device may extend is increesed This
requires-a corresponding incresse in the length of mate-
rial reqquired in the base member edge area to sacoommo- 45
date the degree of contouring necessary for the base
member 1o follow the ridges and valleys. Also the in-
creased degree of contouring in the edge ares of the
bese member produces an increased degree of distoction
over the general ares of the base flange, and this distor- 0
tion may extend into the sleeve member itself,

I we consider the prior seal device in 2
Iarge size, end having & flat rectangular shaped base
flangs, with a continvous one picce deformable metal
strip along the complete marginal edge, the following 55
problems arise in use. When the two opposite edge
portians of the base member, which extend transversely
across the tibs and valleys of the sheet, ase contoured to
follow the profile of a roof sheet, the leagth of these
two edge is shortened. Consequeantly the two &0
longitudinally disposed edge portions of the base mem-
ber are required to move towards one another, as they
are tigid at their ends with the ends of the two trans-
verse contoured edge portions. However as the cen-
trally Jocated sleeve member is relatively stiff compared 65
1o the flange, the majority of the inward movement is
accommodated in distortion of the area of the base
flange on either side of the sleeve member.

L

2
This can result in folds and pockets in the base flange
extendling between the ridges of the roof sheet, which
functions as a dam to water flow. This damming of the
water flow is not acceptable as it aggravates Jeakage
mproblems,espeuaﬂ' y in so-<calied flat and low pitched

If the slecve member is made more resilient, so that it
may deflect to absorb part of sn inward movement of
the longitudinal edges, this reduces the maximum size
the of duct that may pass through the slceve member.

Further with the one piece metal strip about the edge
portion of the base member, the position of the two side
portions of the strip it determined solely by the degree
of shortening of the transverse portions of the strip
subjected to the coutouring. This can result in the side
portions being positioned where it is inconvenient or
difficult to secure them in sealed contact with the roof
sheet. Such a location may be on & fold in the roof sheet,
or on & vertical or near vertical side of a ridge or valley.

Similar problems exist if the seal device of the prior
art has a circular flange with a continuous metal strip
secured thereto along the perimetal marginal portion.
The greater the amount of contouring of the strip re-
quired to accommodate the ridges and valleys of the
r00f shect, the greater is the reduction of the dismeter
of strip and the degree of fokling required of the flange
inwardly of the perimetal strip.

SUMMARY OF THE INVENTION

1t is therefore the object of the present inventioa t0
provide an improvement in the weather seal device
which is effective in operation, coavenient to install on
a wide range of surface contours and eloagate member
cross-sections, and reduces or avercomes the problems
above discussed.

With this object in view there is provided a weather
seal device including s marginal edge portion compris-
ing a deformable non-resilient flange element, and &
resilient flange element attached thereto, each con-
toured so that the leagth of said edge portion messured
along the comtour is greater than the linear leagth
thereof, These messurements are made when the edge
portion is in the free as produced state and supported on
s substantially flat surface.

Prefersbly the base member is moulded to the re-
quired contour during curing of the resilient material

contouring may extend inwardly from the marginal
portion and progressively decrease in beight to blend
smoothly into the base member at Jocations imwardly
from the edge thereof.

Tt is to be understood that the contour provided in the
marginai portion of the base member is not intended to
correspond closely to the contour of the ridges and
valleys on the surface to which the seal device is to be
fitted. The contouring of the marginal portion provides
sdditional material that may be reshaped to complement
the configuration of the surface, without excessive dis-
tortion of the portion of the base member located be-
tween the marginal portion and the slecve member
and/or the sleeve momber itself. ‘

The reduction or elimination of distortion of the base
member and sleeve, resulting from the additional length
available in the marginal portion for conforming the
base member with the surface to which the seal device
is o be fitted, is important to ensure that water flow
fmdymundthesleevemanbetmdisnotmppedin
or behind folds or pockets formed in the base member.
Also distortion of the sleeve member, which may re-
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duce the effective diameter thereof and so reduce the
maximum size clongste member that may be passed
therethrough, can be reduced or climinated.

Conveniently a strip of non-resilient manually de-
formable material is secured to the marginal edge por-
tion of the base member slong substantiaily the length
thereof and follows the contour thereof. The strip and
the marginal edge portion of the base member secured
thereto may thus be pon-resiliently deformed to com-
plement the contour of the surface to which it is to be
fitted. Alsc when in use the marginal edge portion may
be pressed between the strip and the surface to provide
a weathertight seal therebetween.

Preferably the contouring of the strip and the mar-
ginal portion of the resilient base member is in the form
of a sesies of corrugations generally transverse to the
direction of the length of the strip. The corrugations
may be of an arcuate form or channel form or any other
convenient contour.

The non-resilient deformable strip may conveniently
be made of any appropirate materisl such as one of the
soft matals particularly alominium or aluminiam alfoy.
Also preformed holes may be provided in the strip to
provide a guide for drilling boles through the base
member and through the sheet of material to which the
scaling device is fitted during sssembly. Suitable fasten-
ings may be subsequently inserted through the holes.

In a preferved form the base member is of a generally

rectangular outline with the sleeve projecting generally 4,

centrally therefrom. The strips of non-resilient deform-
able materis] are placed along two opposite paraliel
edges of the rectangular base member. Further strips of
pon-resilient deformable material may be provided
aloag the other two edges of the flange, these strips not
beingrigidlygomeetedtoﬁncmipnowhichthccon-

E
:

Intter form the strips may be provided wi

contact adhesive on one surface, 30 that they may be
bonded to the resilient flange by the operstor st
selected locstion. Agein the strips may be
with preformed holes to receive fasténing devices dur-
ing installation.

The concept of having strips bonded to the transverse
edge of the basc member, 0 as to in instellation lie
across the valleys and ridges, and to bave noa-detached
strips for fit 10 the Jongi edges of the base mem-
ber to extend in the direction of the valleys and ridges
during installation, has sdvantages irrespective of
whether the strips bonded to the flange are contoured
or straight.

Accordingly, in one modified form of the invention
the seal device has » base member comprising a flange
of resilient flexible material to which the sleeve member
is integrally formed, and has two strips of non-resilient
deformable material extending along two opposite
edges of the flange and bonded thereto in face-to-face
relation, and two unattached strips of non-resilient de-
formable material are provided which may, during in-
stallation be fitted to the flange along the other two
opposite cdges.

4

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of a seal device in accor-
dance with the invention.

FIG. 2 is 2 side view of the seal device shown in FIG.
1 fitted to a surface shown in cross section having longi-
tudinal ridges.

FIG. 3 is 2 side view of the seal device shown in FIG.
1 fitted to a surface shown in cross section having longi-
tudinal ridges of a second configuration.

FIG. 4 is a transverse sectional view of a method of
molding the seal device shown in FIG. 1.

DETAILED DESCRIPTION OF THE
INVENTION .

The scal device comprises a flange 10 of resilient
readily deformable material, such as natural or syntbetic
rubber, having an integral sleeve 11 extending from the
upper face of the flasge. The sleeve 11 has a tapered
portion 18 tapering toward the upper free end 12, and at
the lower end bas a generally cylindrical portion 13 that
connects the tapered portics 18 to the flange 10. The
wall of the cylindrical portion 13 is preferably some-
what thicker than the sdjaceat portion of the flange 10

25 and tapered portion 18 to provide greater resistance to
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distortion in use. The junction areas between the cylin-
drical poction 13 and the flange 16 and tapered portion
18 sre sufficiently flexible to accommodate misalign-
ment of the cylindrical fortion relative to the other

parts of the seal device, as may be necessary to normal

use.,

Spaced slong the tapered portion 18 are a plurality of
external ridges 14 denoting where the sleeve may be cut
off to suit clongate members of different diameters. The
ridges also provide a reinforcement about the edge of
the open end of the sleeve so formed.

The flange 10 is of generally rectangular shape with
the sleeve 11 disposod generally central thereof. In use
the two opposite edges 15 and 16 of the flange are in-
tended 10 be disposed across the direction of ridges and
or valleys in the surface to which the seal device is to be
fitted. Along each of the edges 15 and 16 the flange is
provided with a number of contoured portions 17
which are displaced from the normal flat plane of the
flange. In the examplc shown these contoured partions
sre genexally arcuate, but may be of other shapes. The
contoured portions 17 are of a maximum height at the
edge of the flange and over the inner portion decrease in
height to blend smoothly into the flat portion of the
flange inwardly from the edge.

Along each edge 15 and 16 of the flange 10 there is
provided a strip 19 of non-resilient deformable material
such ss aluminium or the Like. Each strips are contoured
to the same shape as the coutoured edge portion of the
flange, and is bonded or otherwise secured thereto in
face to face relation. Conveniently the strips 15 and 16
may be bonded to the flanges during curing of the
flange in 2 hested mould. strips 20 may be
provided to extend slong the other edges of the flange
10. The strips 20 are independent of the strips 15 and 16
and are preferably spaced a short distance therefrom at
the eads. This provides more freedom of movement of
the flange material to avoid excessive folding in the area
adjscent the sleeve. Also as previously stated it enables
the operator some discretion in selecting where the tide
edges of the flange is to be fastened to the roof sheet.

It is preferable for the strips 20 to be frec and not
affixed to the flange 10 prior to installation. The side
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edges of the flange tend to take up a slightly outwardly  pered past 18 is initially moulded s0 that it exteads from
bowed shape during instaliation. This would be pre-  the upper end of the cylindrical portion 13 concentri-
vented if the strips were secured to the cdge portion,  cally through the cylindrical portion 13 and the aper-
and result in further folding or buckling of the flmge  ture defined by the flange 10, to project below the
inward of the edge. Also a more pleasing appearance is 5 flange 10. Arranging the moulding of the seal device in
obtained by fitting the free strip in situ during installa-  this way substantially reduces the overall height of the
tion 30 the strip is straight, parallel to the ridges of the moulding and conseguently the cost of the moukl. The
roof sheet, and excess flange material outside of thesérip  height reduction is also convenient for subsequent stor-
may be cut off. age and packaging.

In one form the strips 20 may be coated on one face 10 At the time of use, or at a convenient time therefore,
with s contact adbesive 30 that they may be spplied to  the tapered portion 18 may be displaced opwardly to
the flange at the appropriate Jocation during installation  occupy the position shown in FIG. 1, and will naturally
of the seal device. retain that position.

The preceding description has been specifically di- I claim:
rected to providing a weather scal about an elongate 15 1. A weather acal device for providing a seal between
member extending in sealing sbout & member or struc- & surface having longitudinal ridges and an elongate
ture mounted on & roof or wall of a building, orin like ~ member extending therethrongh, seid device compris-
situation. Examples of such structures are sky-lights, ing an apertured base member of resilient deformable
ventilstors, and walls or parapet that adjoin a roof. As  material to be located in use in superimposed relation on
wsuch structures usually have a flat surface there remains 20 the surface with the elongate member extending
the problom that the length of the structure to be sealed through the aperture, a sleeve member of resilicnt mate-
against is less than that of the non-planar roof or wall.  rial integral with the base member and projecting from
Accordingly, sealing devices for use in these sreas also  one side thereof, said slecve member enclosing said
require one edge portion of the resilient sealing matesial aperture in the base member 0 that in use the clongate
10 be moulded to a contour so the kength measured 25 member also exteads through the sieeve member, the
along the contour is grester theo the linear leagth of the end of the sleeve member remote from the base member
edge portion. Prefersbly, as previously described, a being adapted ¢ in use sealably engage the exterior of
strip of non-resflient deformablc material, such as 2 the elongate member, said base member having & mar-
metal strip, is bonded or otherwise secured to the con- ginal edge portion extending along one edge of the base
tourcd portion and has the same coatour. Whea it is 30 member,a marginal portion spaced from the junction of
required to seal between a non-planar surface, sock asa the sleeve member and the base member and (0 in use be
roof or wall and a flat surface which intersects same, the  positioned to extend in a direction generally inclined
seal device may be a strip of resilient material contoured and across the direction of the longitudinal ridges of the
as above discussed along at ieast part of the length of  surface, said marginal edge portion being contoured
one edge with the opposite edge fist. A metal sirip may 35 along its length in a direction normal to the plane of the
be provided slong the flat edge also. base member, so that the length of the marginal edge

FIG. 3 of the drawings weather seal device described  portion measured along the contours is greater than the
with reference to FIGS. 1 and 2 fitted to a roof sheet 26.  linear leagth thereof, when the measurements are made
The sheet 25 has longitudinal ridges 26 baving flat in-  when the edge portion is in the free as produced state,
clined sides 27 and a flat top 28. The curved or arcuate 40 said base member in the free, ss-prodnced state having a
contoured edge of the flange 10 in FIG. 1 has been substantially flat arex between the contoured marginal
re-shaped 1o conform to the profile of the-theet 25, and edge portion and the junction of the base member and

this has been achieved without a substantial change in the sleeve member, said contours in the marginal edge

the oversll length of the edge portion of the flange. portion in usc being deformed to follow the coatour of
The extent of the coutouring of the edge portion is 45 the surface having Jongitudinal ridges with limited al-
of the order that will reduce the Jength of the  teration of the linear length of the marginal edge.
edge by 7 to 12% of the flat length. That is, after con- 2. A westher seal device as claimed in claim 1
touring the overall leagth is 93 to 88% of the flat length.  wherein a strip of non-resilicrt manually deformable
In the rooling industry this is generally referred t0 85 93 material is securad 1o said marginal edge portion of the
msa%ymuaﬁmmmmnnmmmmmmwumwm
profiie of normally used roof sheets may vary substan- follows the coatour thereof, wherceby the strip and the
tially, and thus the degree of contouring of percentage marginal edge portion of the base member secured
yield may vary substantially from the sbove quoted thereto may be non-resilient deformed to complement
figures. In Australia therc is one particular roof sheet the contour of the surface to which it is to be fitted and
which has approximately 25% yield. However, it has S5 when in use the marginal edge portion may be pressed
been found that one particular contour of the edge between the strip and the surface to provide a weather-
portion of the flange will accommodate a range of roof tight seal therebetween. -
sheets of different yields. One particular contour does 3. A weather seal device according to claim 2,
cover effectively the above stated range of 93 t0 88%  wherein the base member has two marginal edge por-
yield. 60 tions and said marginal edge portions that extend in a
The westher seal device s described, with reference  direction transverse to the strips of non-resilient manu-
to FIGS. 1 and 2, may be produced as a moulding of ally deformable material are of resilient deformable
rubber or like resilient matecial In order to simplify the  material.
die for moulding such an article, part of the sleeve mem- 4. A weather seal device as claimed in claim 2,
‘ber may be formed as a re-enterant section that extends 65 wherein the strips are made of aluminium.
back through the aperture in the base member. 5. A weather seal device as claimed in claim 1
The mode of moulding the seal device is illustrated in ~~ wherein two marginal edge portions of the base mem-
the transvérse sectional view. F1G. 4, wherein the ta-  ber are contoured along their length, said marginal edge

ALP00251 ‘-




4,664,390

7
portions being located on opposite sides of the sleeve
member.

6. A weather seal device as claimed in claim 5 having
a strip of non-resilient manually deformable material
secured to each of said two marginal edge portions.

7. A westher seal device as claimed in claim 1
wherein the contour of the marginal edge portion ex-
tends from said portion inwardly of the base member
toward the sieeve member.

8. A westher seal device a3 claimed in claim 7
wherein the height of the contouring above the planc of
the base member is progressively decreased from the
margmal edge portion inwardly towsrds the sleeve

9.Awenthamldcwoeaschmedinclnml
wherein the sleeve member has a substantially cylindsi-
cal lower portion at the lower end and an upwardly
tapesed upper portion.

10. A weather seal device as claimed in claim 9
wherein the cylindrical lower portion has & wall thick-
ness greater than the thickness of the flange and of the
tapered upper portion adjacent the respective ends of
the cylindrical portion.

11, A weather seal device as defined in claim 1
wherein a marginal edge portion to be secured in use to
a surface having longitudinal ridges, ssid marginal edge

10

13

w0

25

8
edge portion so that in 2 free state the length of the edge
portion measured along the contours is greater than the
linear length thereof.

12, A weather seal device as claimed in claim 11
wherein & strip of non-resilient deformable material is
secured to said marginal edge portion along substan-
tially the length thereof and follows the contour
thereof, whereby the strip and the marginal edge por-
tion secured thereto may be non-resiliently deformed to
complement the coatour of the surface to which it is to
bcﬁtted,mdwheninnsethemrgimledgeporﬁou
may be preswed between the strip sad the surface to
provide 2 weathestight scal therebetween.

13. The weather seal device as claimed in claim 1
wherein apmuonofthesloevemembamoee from
the base member is formed concestric with spother
pmmnofmedeevememberadjommthebuemem

14 The device acoording to claim 13 wherein said
ancther portion of the sleeve member is moulded with a
thicker wall than the adjoined part of the remote section
of the sleeve member.

15. The device according to claim 11 wherein said
portion of the gleeve member remote from the base
member is tapered towards the remote end of the sleeve
member, and »s moukded the remote end is below the

portion being made of & resilient material and contoured  bese member.

along its length in a direction normal to the plane of the

k)

k)
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an upwardly extending, generally tubular, flexible and
water impermeable neck which is circumferentially
continuous. The neck has an axially disposed opening
which is adapted to be removably reccived over the
upper terminus of the well casing and the neck is com-
pressibly and sealingly attached to the outer surface of
the well casing. A water impermeable flexible skirt is
sealingly attached to the neck and extends radially out-
wardly 4 substantial distance in all directions from the
neck. The flexible skirt has a Jower surface which is
adapted to be in contact with the earth and an upper
surface which slopes continuously downwardly and
outwardly from the nieck to the outermost edges of the
skirt.

10 Claims, 6 Drawing Figures

AS HOLDINGS, INC.
v. H&C MILCOR, INC.
Opposition No. 91182064
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1
CASED WATER WELLS HAVING FLEXIBLE PAD

FIELD OF THE INVENTION

The present invention relates {0 cased water wells
and in particular to pads for such cased water wells.

BACKGROUND OF THE INVENTION

Water wells arc commonty used for providing do-
mestic water in rural aress and in some suburban aress.
Such wells are commonly constructed by drilling, bor-
ing, or otherwisc excavating a hole into the ground
from the surface info & water-bearing stratum or aqui-
fer. To prevent collapse of the bole, a generally tubular
casing is inserted through the hole into the aquifer. This
casing extends from the aquifer to above grade level,
where the casing terminates and is typically covered by
2 sanicary well cap.

The casing will typically have an opening in it calied
a pitless well adapter for conuection of piping for re-
moval of the water. This opening is commonly placed
below grade level, beiow the frost fine, to prevent freez-
ing of pipes attached to the opening in the casing. A
purop or other means for extracting the water from the
aquifer and raising it to the level of the opening in the
casing is commonly attached at or near the upper termi-
nus of the well casing, usually 10 the well casing itseif.

Water found near the surface of soil, and indeed rain
water itself, may contain significant contaminants. Fur-
thermore, surface water will readily seep downwardly,
or channel, immediately adjacent to the well casing. If
contaminated surface water is allowed to contact the
outside of the casing before it has percolated through
several feet of soil to filter and purify the water through
the action of bacteria, contaminated water can readily
chanuel down adjacent to the casing and enter the aqui-
fer, causing pollution.

To prevent this, cased water wells typically include a
concrete pad surrounding the casing, and extending a
substantial distance in all directions from the casing.
‘This concrete pad has an upper surface which is sloped
away from the casing so that rain water, dist, oils from
the pump or other contaminants will be drained away
from the well casing to the outer edge of the concrete
pad. Thus, surface water drained off the pad must per-
colate through several feet of soil before coming in
contact with the outside of the casing.

The installation of this concrete pad is costly from the
standpoint of time and material. Installing the concrete
pad requircs extrs excavation of the soil around the
upper portion of the well casing and a form for pouring
the concrete.

The concrete pad must be free from cracks and the
outside of the casing where it contacts the concrete
must be sealed with a mastic or other sealant to prevent
water from seeping through the concrete pad adjacent
the outside of the casing at the point of entry of the
casing. If the concrete pad is formed too soon after
excavation of the so0il around the casing, subsequent
ground settling can cause cracking of the concrete
which would defeat the purpose of the pad. Such
ground seitling can also cause rupturing of the mastic
sezl around the well casing, similarly defeating the pur-
pose of the concrete pad. Furthermore, dirt can accu-
mulate around the well casing at the point of entry
through the concrete pad, contributing to weed and
grass growth which, in tum, contributes to channeling
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of water through this point of entry down the outside of
the casing.

The concrete pad may be instelled either at or near
grade level or below grade level, below the pitiess well
adapter. When installed at or near grade Jevel, inspec-
tion or repair of the pitless adapter below the concrete
pad requires a great deal of excavation below the pad
which, in turn, subjects the concrete pad to the poten-
tial for cracking and rupture of the mastic seal. Further-
more, inspection and excavation under the concrete pad
can be very dangerous to personnel. Instaliation of the
concrete pad below the pitiess well adapter to minimize
these problems requires much more excavation and
resultent expense. I either case, concrete can oaly be
installed within 2 certain range of temperatures, which
prevents the installation of wells during times of the
year when temperatures are (00 cold.

OBIECTS OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a water impermeable pad for deflecting sor-
face water away from a well casing which is simple and
inexpensive to install.

It is a further object of the present invention to pro-
vide a water impermeable pad which is flexible and
which can adjust to uneven ground surfaces o insure
proper drainage of water away from the well casing.

It is a still further object of the present invention to
provide a water impermeable pad which can be in-
stalled without regard to surrounding temperature con-
ditions.

It is a yet further object of the present invention to
provide a water impermeable pad which can be conve-
niently instalied over the upper terminus of the well
casing, and removed without damage to the water im-
permeable pad whenever maintenance is necessary.

SUMMARY OF THE INVENTION

These and other objects of the present invention are
achieved by the use of a flexible pad for attachment to
a water well casing. This pad has a water impermeable
flexible skirt which has an opening generally centratly
disposed therein for receiving the upper terminus of a
water well casing therethrough, Means are provided for
sealably attaching this skirt at that opening to the water
well casing.

In 1 preferred embodiment of the present invention,
the pad has an upwardly extending, generally tubular,
flexible and water impermeable neck. The neck is cir-
cumferentially continuons and has an axially disposed
opening therethrongh which is adapted to be remov-
sbly received over the upper terminus of the well cas-
ing. The neck is compressibly and scalingly attached to
the outer surface of the casing so that the conmection is
watertight. The pad also includes a water impermeable
flexible skirt sealingly attached to this neck exiending
radially outwardly a substantial distance in all direc-
tions from the neck. This flexible skirt has a lower sur-
face sdapted to be in contact with the earth and an
upper surface sloping continucusly downwardly and
outwardly from the neck to the outermost edge of the
skirt.

In snother preferred embodiment of the present in-
vention, the skirt is integral with the neck.

The above and other objects, features and advantages
of the present invention will be apparent from the fol-
lowing detsiled description of an iljustrative embodi-
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3
meant thereof which is to be read in conjunction with the
sccompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a plan view of the flexible pad of one pre- 5

ferred embodiment of the present invention;

FIG. 2 is a cross sectional view of the flexible pad of
FIG. 1, thown installed oato a well casing at grade
level;

FIG. 3 is a plan view of a flexible pad in accordance 10

with another embodiment of the present invention;

FIG. 4 is a cross sectional view of the flexible pad of
FIGS. 1 and 2, installed on the well casing below grade
level;

FIG. § is 8 cross sectional view of the flexible pad of 15

the present invention, with a separate skirt and neck-
gasket; and

FIQ. 6 is a cross sectional view of & concrete pad of
the prior art, installed at grade level surrounding a well
casing.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring first to FIG. 6, a cased water well having a

concrete pad 10 in accordance with the prior art is 25

illustrated. The concrete pad is formed in place around
the well casing 18, and extends a substantial distance
away from the well casing The upper surface 11 of the
concrete is sfoped away from the well casing to provide

drainage of surface water away from the casing. The 30

concrete is formed in place and is rigid. To prevent
water from seeping down between the casing and the
concrete pad, a mastic or sealing compound 13 is in-
stalled between the concrete pad and the outside surface
of the well casing.

Referring now to FIGS. 1 and 2, a flexible water
impermesble pad 15 in accordance with one embodi-
ment of the present invention is illustrated. The ped has
a generally disc-shaped or circular skirt 12 with 2 con-

tinuous outer periphery or edge 14, This skirt is water 40

-impermeable and is dimensioned so that it extends radi-
ally away from the casing a substantial distance, prefer-
ably two feet or more. Further, its upper surface slopes
away from the well casing continwously and down-

wardly in all directions. ‘This ensures that any coatami- 45

nants which may impinge on the skirt will be washed

away from the well casing and avoids channeling of

contaminated water adjacent to the well casing.
Skirt 32 of pad 15 should be made of a durable and

flexible material, for exampie, rubber or neoprene or 50

any suitable synthetic material. Preferably, skirt 12 is
formed of a material which will withstand constant
contact with the soil without undue degradation, since
at least the lower surface of the flexible pad will can-

stantly be in contact with soil. Furthermore, when the 55

flexible pad is installed at grade level, the upper surface
of the pad will bé exposed to light and oxygen, and must
also resist degmdation from these environmental ef-
fects.

The skirt 12 connects to an upwardly extending gen- 60

erally tnbular and circumferentially continuous neck 16
which is generally centrally disposed with respect to
the outer edges of the skirt. Neck 16 is adapted to be
received over the upper terminus of the well casing 18

when the sanitary cap 20 is removed. As illustrated in 65

FIGS. 1 and 2, neck 16 is integral with skiet 12, al-
though it is readily apparent that the neck could also be
formed separately from the skirt, and suitably attached

4
to the skirt in any suitable manner to prevent leakage
between the neck and the skirt, such as gluing, heat
scaling, or a bolt and gasket connection.

The neck 16 of the pad 15 should preferably be
formed of a durable elastomeric material such as rubber
or neoprene. These materials are sufficiently elastic to
fit saugly over the well casing, and can be scaled water-
tight to the well casing conveniently with an ordinary
compression hose clamp 22.

The skirt 12 can also be formed of other flexible mate-
rials such as polypropylene or similar plastics. In that
case sealing of the pad to the well casing requires a
separate elastomeric neck-gasket 16" between the skirt
12’ and the well casing, &s illestrated in FIG. 5, to seal
the skirt to the well casing. When this construction is
used, the neck-gasket 16’ extends to the lowest surface
of skirt 12°. In this manner, downward pressure on the
upper-outside extremity of the skirt causes pressure
against the Jowest surface of the skirt to relieve stress
around the compression hose clamp 22.

To insiall the flexible pad of the present invention
onto & well casing, one excavates around the casing a
sufficient distance so that the pitless weil adapter 26 can
be installed around the well casing. This excavation is
then backfilled. The sucface of the soil 27 surrounding
the casing is built up and sloped away from the casing
with approximately the same slope as is desired for the
skirt 12 of flexible pad 15, when it is instalied. The sani-
tary cap 20 is then removed from the upper terminus of
the well casing, and the opening of the neck 16 of the
flexible pad slipped over the upper end of the well cas-
ing and lowered unti! the lower surface of the flexible
pad is resting on the sloped soil. The compression hose
clamp 22 is then placed over the neck of the {lexiblc pad
and tightened, creating a secure, watertight seal be-
tween the neck and the well casing. Because the pad is
flexible, the pad will aot crack or break the seal between
the neck and the well casing in the event of subsequent
ground settling. Thus, the flexible pad can be installed
immediately after backfilling the excavation. Further-
more, because the pad does not need to be formed in
place, the pad can be instalied in & wide variety of tem-
perature conditions.

The ped of the present invention need not be circular
as iflustrated in FIG. 1, but can be any shape. Thus, the
pad may have a rectilinear or square cross section, as
dlustrated in F1G. 3.

Under some circumstances, it may be advantageous
10 install the flexible pad below grade level, below the
pitless well adapter. Such circumstances might be en-
countered in areas of such extreme cold or heat that
even dursble materials for the flexible pad might de-
grade unduly. Such a subsurface installation is illus-
trated in FIG. 4. The installation of the flexible pad of
the present invention in subsurface installations is the
same as with a grade level installation, except that addi-
tional excavation is required, and the pad is installed
prior to instailation of the pitless well adapter, so that
the neck of the flexible pad may be convenieutly slipped
over the well casing without interference with the pit-
less well adapter. Furthermore, since underground pads
are not subject to surface traffic and therefore need not
be as flexible as above ground pads, underground pads
can be constructed of less flexible materials, such as
galvanized steel or similar metallic materials,

Because most pumping units for water wells are elec-
tric, it is usually necessary to have electrical conduit
from the pump to a sopply of electricity. It is therefore
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preferable that the fiexible pad incorporate provision
3 for the electrical conduit. In the present invention, this
g is accomplished by providing an opening 34 in the skirt
near the neck of the pad which is adapted to receive an
¢lectrical conduit down through the skirt. The lower
surface of the skirt has a groove 36 which is adapted to
receive the electrical conduit extending away from the
neck of the flexible pad towards the supply of electric-
ity. The opening for the electrical conduit ako has a
neck 34, similar tn construction to the neck for the well
casing. This neck can also be conveniently clamped
around the electrical conduit with a compression hose
clamp 39 to create a water tight sea) between the neck
and the electrical conduit. Altecnately or in addition, a
water impermesable conduit grove 36/, as shown in FIG.
1, can be provided by molding, stamping, or other con-
venient means on the upper surface of the skirt 12. With
the upper surface groove 36', it is not necessary to pro-
vide the neck 34 ard hose clamp 39. Thaus, the electrical
conduit is neatly provided for while retaining the water
impermeable features of the flexibie pad of the present
invention.

It is thus seen that the present invention, provides a
water impermesble pad which is flexible, easy to install
regardless of temperature conditions, resistant to crack-
ing, and which pasitively seals against the well casing to
prevent undesirabie channeling of potentially contami-
oated water into the aquifer and can be conveniently
and safely removed ang replaced when ouintenance is
required.

What is claimed is:

1. A device for preventing external liquid borne con-
taminants from entering the aquifer of a tubularly cased

the casing, said device comprising a water impermeable
flexible skirt which is peripherally continuous extending
& substantial radial distance away from said casing, said
skirt having an opening generally centraily disposed
thesein for removably receiving the epper terminus of a

said wter well casing at a fixed location a substantial
distance below said termipus.

2. A device for preventing external liquid borne con-
taminants from entering the aquifier of a tubularly cased

the casing, said device comprising:
an upwardly extending, genemlly tubular, flexible
and water impermesbile neck which is circumferen-
tially continuous, said neck having an axially dis-
posed opening therethrough which is adapted to be

said casing, said device further having means for
compressibly and removably sealingly attaching
said neck to the outer surface of said casing;

2 waler impermeable flexible skirt which is peripher-
aliy contineous sealingly attached to said neck and

water well by channeling down 2rouad the outside of

water well by chameling down around the outside of

removably received over the upper terminus of

4,673,034

6

extending radially outwardly 2 substantial distance

in all directions from said neck, said flexible skirt

having a lower surfacc adapted to be in contact

with the carth and an upper surface, said upper
3 surface sloping continuously downwardly and out-

wardly from said neck to the outermost edge of

said skirt.

3. The device defined in claim 2, wherein said skirt is
generally rectilinear and said neck is generally centrally

10 disposed with respect to the edges of said skirt.

4. The device defined in claim 2, wherein said skirt is
generally circular and said neck Is generally centrally
disposed with respect to the edges of said skirt.

§, The device defined in claim 2, wherein said skirt is

15 integral with said neck.

6. The device defined in claim 2, wherein said skirt is
constructed of an elastomeric matesial

7. The device defined in claim 2, wherein said skirt
further comprises a molded-in groove in said lower

2 nrface of said skirt extending radially outward from the
region of said skirt nesrest said casing to the edge of satd
skirt, said groove being adapted to receive an electrical
conduit.

8. A cased water well comprising:

a generally tubular water well casing extending from
subgrade o above grade, said casing having an
opening therein for removing water

a device for preventing external liquid borne contam-

30 inants from entering the aqufier of a tubularly
spaced water well by channeling down around the
outside of the casing, satd device comprising:

an upwardly extending, generally tubular, flexible

and water impermeable neck which s circumferen-
35 tially continuous, said reck having an axially dis-
posed opeaing therethrough which is adapted to be
removably received over the upper terminus of
said casing, said device further having means for
compressibly and removably sealingly attaching

5

water well casing therethrough, and means for remov- 40 said neck (o the outer surface of said casing st a
ably sezlingly attaching said skirt to the outer surface of

fixed Jocation a substantial distance below said
terminus;

a water impermeable flexible skirt which is peripher-

ally continuous sealingly attached to said neck and

45 extending radially outwardly a subsiantial distance
in all directions from said neck, said flexible skirt
having a lower surface adapted (o be in contact
with the earth and an upper surface, said upper
surface sloping continuously downwsrdly and out-

50 wardly from said neck to the outermost edge of
said skirt,

9. The cased water well as defined in claim 8, wherein
said device is disposed substantially below grade level
and covered with fill.

55 10, The cased water well as defined in claim 8,
wherein said flexible skirt is integral with said neck.
*

* ¢ % =
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1

ONE-PIECE SPLIT BOOT FOR UNIVERSAL
JOINT

BACKGROUND OF THE INVENTION 5

The present invention relates to boots for covering
universal joints and the Jike and more particvlarly to
unitary, flexible body having 2 first mating edge and
second mating edge and shaped to be helically wrapped

about a universal joint, coupling or other type of struc- 10

ture without disassembling the structure in which the
first mating edge is engaged with the second mating
edge thereby forming a removable boot for the univer-
sal joint or the like
In the past, 8 structure such as a C.V. joint on front 13

wheel drive vehicles had ¢ be disassembled to replace
a damaged boot. Such procedures prove to be both
costly and fime consuming. Furthermore, boots having
cracks, tears or loose clamps or other types of damage

may lose lubricant, or allow water or dirt to enter the 20

boot, causing eventual deteriation of the joint. Other
procedores have been attempted to replace damaged
boots. For example, a boot may be cut down the side
and placed over the C.V. joint and glued back together.
However, this procedure is difficult to perform because 25
the cut arez must be clean and the reglued area must be
farther supporied using extra clamps. The work area is
ususily greasy and almost impossible to keep clean. Any
grease ou the cut area of-the boot will prevent it from

being properly sealed. Any cracks left in the seal will 30

allow dirt and water to enter and the lubricant to leak
out

‘The boot of the present inveation does not require 2
clean ares, and in fact the boot will be sufficiently sealed
even if some grease accumulates in the sealing area. 33
Furthermore, the present invention does not require
additional clamps to aftach it to the joint or the like and
by providing truncated conical end portions with cut
away portions thereon the invention allows for alter-

ations of the boot to fit structures of varying size. In 40

addition, the invention may be removed and
replaced without disassembling the mechanical unit it
covers.

SUMMARY OF THE INVENTION

The present invention provides a split boot formed
from & unitary, flexible body shaped to be hefically
wrapped around a nniversal joint or the like. Once the
flexible body is wrapped around the joint with the mat-

45

ing edges engaged a main body is formed having a 50

generally hollow truncated conical configuration with 2
corrugated or helical shape. In the preferred embodi-
ment on¢ ead of the main body has & smaller circular
cross section than the other end. Each end portion of

the main body has cutting guide ridges such that the 55

diameter of the aperture in the end may be varied by
removing some of the material from the body, 10 ac-
comodate difierent sized joints or mechanical naits. The
corrugations or the helical shape in the main body sre

diagonally disposed relative to the longitodinal axis of 60

the main body (o provide longitudinal flexibility and for
providing the recirculation of lubricating cils duriog
rotational movement of the boot with 2 rotating me-
chanical unit and to equalize rotational forces on the
boot 1o prevent premature rupture and cracking €5
thereof.

It is an object of the present invention o provide 8
novel split boot that is easily used and sealingly con-

2
nects or mates around a universal joint or the like with-
out disassembly of the joint.

It is another object of the present invention to pro-
vide a novel split boot having helical overlapping snap
sealing means for making it casy to install and remove
the boot from a universal joint or the like.

1t is a further object of the present invention to pro-
vide a novel split boot having a corrugated shape with
the corrugations being genemally diagonally disposed
relative to the longitudinal axis of the boot which faciii-
tates recirculation of the lubricating oil contained
therein.

1t is an additional object of the present invention to
provide a split boot having » sealing means positioned
50 that the sealing means is not subject to premature
cracking, rupturing and apening thereof.

In accordance with these and other objects which
will be apparent hereinafier, the instant invention will
now be described with particular reference to the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings

FIG. 1A is 3 plan view of the split boot of the present
invention disassembled;

FIG. 1B is a plan view of the split boot partially
assembled;

FIG. 2 is & side view of the split boot of present in-
vention in final sealed and assembled form;

FIG. 3 is a right end view of the split boot of the
present invention in final scaled form;

FIG. 4 is a pariial cross sectional view of the main
body 10 of FIG. T;

FIG. § is s enlarged view of the sealing means of
FIG. &

FIG. 6 is an illusiration of connecting the connecting
means on the main body;

FIG. 7is an illusteation of connecting the connecting
mesns on the end portion;

FIG. 8 is an illustration of the split boot in an uncon-
nected configuration.

DESCRIPYTION OF THE PREFERRED
EMBODIMENT

Referring now to FIGS. 1A, 1B and 2, the split boot
10 covers & mechanical unit such s joint or rotating
C.V. joint. The split boot 10 includes 2 unitary main
body portion 12, two end portions 34 and 16, a grooved
mating edge 17 and a male mating edge 19 in FIG. 4.
The grooved mating edge 17 may be engaged by the
male mating edge 19 to form a connecting means 18 in
FIGS. 2 and 3. The connecting means is positioned 50
that centrifugal force from rotation about the center line
24 does not pull male member 19 directly out of female
member 17. The boot 10 may be constructed eatirely
out of Ethylene-Neoprene rubber such as that sold
under the trademark YVAMAC by DuPont. When the
interlocking sealing means 18 is disengaged the entire
boot 10 may be lasid down in a flat configuration as
shown in FIG. 1. This allows the boot to be instalied
sbout a structure such as a universal joint, coupling or
other type of structure without disassembling the struc-
ture.

Referring now to FIG. 2, the body 10 has a main
bodyponionlzofagmcmliyho!bwtmmwdco(ﬁw
corrugated configuration or helical when assembled. As
can be seen the plane of each protruding corrugated
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portion 20 and 22 is diagonally disposed relative 1o the ting & portion of said conical connecting means of
Jongitudinal axis 24 of the main body 1. (i.c. The plane said boot to accomodate different universai joint
of each protrusion is not normal to the axis). The corru- shafts.
gated configuration provides for recirculation of the 2. A one piece universal joint boot as set forth in
lubricating i} when rotational movement of the univer- 5 claim 1, wherein:
sal joint or the like occurs. The oif moves in the screw- said means of said hollow body including a corru-
like threads. The corrugated coanfiguration alo pro- gated or accordian configuration.
vides for equalization of forces caused by rotational 3. A ane piece universal joint boot as set forth in
movement of the boot thus preventing premature crack-  claim 2, wherein:
ing or rupturing of the boot. In FIG. 3ﬁwmofthe 10  said hollow body is in the form of a three dimensional
f:;r:,gaxed portions arc illustrated by sumerals 97, 98 spital of at least three hundred and sixty degrees.

4. A one piece universal joint boot as set forth in
The main body 12 has a smaller circular top 26and 2 claim 2, wherein:
larger circular base 28. The two truncated conical end s2id hollow body having an outer edge of a relatively
portions 14 and 16 emanating from the circular bases 28 15 larger diameter in a spiral coafiguration and a
and 26 respectively have circular top cpenings. The end lower edge of a relatively smaller diameter in &
portions include sizing guides 27, 29 that allow accurate spiral configuration to form a conical shaped cor-
trimming of the boot 10 1o specific sizes, such that the rugated or accordian configuration.
one boot will accomadate the needs for most vehicles, 5. A one piecce universal joint boot as set forth in
Referring now to PIGS. 4 and 5, the first grooved 20 claim 4, wherein:
mating opening or edge 17 and the complementary male mdcomlshuped corrugated or accordian configu-
mating bulb or edge 19 is shown in the removably en- ration providing a lubricant moving means for
gaged position and may be referred to as a connecting lubricating said universal joint in said universal
means. When the grooved mating edge 17 is not en- joint boot.
gaged by the male mating edge 19, the edge portions of 25 6. A one picce universal joint boot as set forth in

the main body 10 are separated from each other allow-  claim 1, wherein:
ing the main body 10 to be wrapped around a structure said joimt boot is split longitudinally generally slong a
without disassembling it. Numeral 100 shows the sepa- spiral line.

ration line in FIGS. 2 through §. The grooved mating 7. A one picce universal joint boot as set forth in
edgel?mdudamcndpomon“andannpamn&, 30 claim 3, wherein:
while the male maiing edge 19 includes the end portion smdpmthoomsplulong;wdmnygm:ﬂynlouga
36 and the flat portion 40 all which together form the spiral line.
removable connecting means 17, 19. The male mating 8. A one piece universal joint boot as set forth in
edgcl?mdndenlhngeﬂndabnlhneod“lhaﬁts claim §, wherein:
in the grooved matmg edge 17 of a complementary 35  said joint boot is split longitudinally generally along &
shape. The the connecting means 17, spiral line.
”mmopemngfmmmdmmbythe
arrows AA’, while the material around the bulbous end
42 provides for resistance t0 opening in the direction of
arrow B. The connecting means 17, 19 also provides for 40
periodic non-destructive removal of the boot 10 in FIG.
2 foc inspection of the structure thereunder and regress-
ing if necessary, and rescaling of the boot. The split boot
may be made out of rubber or neoprene type material,
The instant invention has been shown and described 45
herein in what is considered to be the most practical and
preferred embodiment. It is recognized, however, that
departures may be made therefrom within the scope of
the inveation and that cbvious modifications will ooour
10 3 pevvon skilled in the art. 50
What is clnimed is:

9. A one piece universal joint boot comprising:

a relatively large hollow body sired in leagth and
width and shaped for encompassing 2 plurality of
universal joints of varying sizes;

said hollow body including # spirally positioned re-
leasable line conpector means for connecting said
hollow body into a boot and for disconnecting said
hollow body to provide a flat configuration, ssid
coanector means alliowing said boot to be con-
pected over a universal joint without first discon-
necting said universel joint;

ssid hollow body genersily conical in shape when
said conaecting means are connected together;

said hollow body having a longitudinal body ceater

1. A onc piece universal joint boot comprising:
nldanvely hrgehollowbodyuudmlengtl_:md

aild;m;hollowbodyhavingalongimdinﬁbodyemﬁu‘
said hollow body i means for varying the
effective length of said hollow body to fit over 2
plurality of universal joints of varying size; 0
s2sid bollow bedy having relatively small conical
connecting means at each end of said boliow body;
each szid comnecting means including opeaning for
s2id conical connecling means including universal 65
joint shaft diameter ring shaped sizing guides
means connected on said connecting means, said
sizing guide means for facilitating accurate trim-

line;

said hollow body incliding means for varying the
effective length of said hollow body to fit over a
plurality of universal joints of varying size;

said hollow body having relatively small conical
connecting means at each end of said hollow body;

each said connecting means including opening for
universal joint shafts;

said conical connecting means mclndmg universal
joint shaft diameter ring shaped sizing guides
mesns connected on seid connectiog means, said
sizing guide means for facilitating sccurate trim-
ming a portion of said conical connecting means of
said boot to accomodate different universal joint
shafts;

said connecting means inchuding:

a first mating portion integral one edge of said hollow
body;
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a second mating portion integral the other edge of said second mating portion includes a bulbous pro-
said bollow body; truding portion sized and shaped far engagement
said second mating portion non-destructively, remov- with said substantially circular-shaped groove.
ably engagesble with said second mating portion 11.4onepicceunivem1joimassetforthinchimlo,
whereby .‘“‘“.“““‘."."“‘ . ’ wuid s;eoud mating portion engages said first mating
wl&f‘.ouplweumvmalpmtasaeu‘mhmdam’, portion in a direction normal to the plane of each
hct'un. ] . R protruding portion of said corrugated portion
said first mating portion includes a substaatially lon- whereby separation of said connecting means is
gitudinal slot with a substantially circularshaped 10 prevented during rotetion of said boot.
groove therein; $ e 5 @

15

35
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Leeland 45) Date of Patent: Mar, 15, 1988
B4 P Box FOREIGN PATENT DOCUMENTS
: 814868 6/195% United Kingdom ... 95/82
{76] Inventon &::3‘:: II;:!l-l_}sdl,_yl!..l'). 1, Box 150, 930821 771963 United Ki Y
Primary Examiner—James L. Ridgill, Jr.
(21) Appl. No.: 943,604 Attorney, Agent, or Firm—Dann, Dorfman, Herrell and
Skillman
[22] Filed: Dec. 18, 1986 57 ABSTRACT
A pitch box for sealing the junction between an upright
(51] Imt. Q14 E04D 1736 clongated projection and the opening where it peme-
{52] us.Q. 52/58; 52/219;  trates into the surface of a roof. The pitch box has a
285/42; 98/82  central tubular part which has a base adapted to be
[58] Fiedd of Search 52/58-62, mounted against the roof surface surrounding the pro-

52/218, 219; 285/42-44; 126/314-319; 98/82  jection and adapted to extend upwardly generally coax-
ial with the longitudinal axis of the projection to pro-

vide a space surrounding the extension for receiving

(56] References Cited anchoring material. A collar surrounds the upper end of
U.S. PATENT DOCUMENTS the tubular part and a bottom wall is provided between

183,300 1071876 HAMOOD wuscorrcmrrmrnnes 98/60  LhE ottom of the collar and a median point on the
288,535 1171883 WIlHamS coeeescrrrecmmesetrocees s2/199  tubular part so that a trough is formed surroundiag the
1,263,789 4/1918 MOITIHIO0 ..crccemmesrroommmmmsrirees 285/42 upper end of the tobular past. The bottom of the trough
1278120 9/1918 Doonelly ..eccemrrvemmarssscmsisnen 285/44  has weep holes in it for discharging moisture. The top of
1,442,172 171923 . the collar extends above the top of the tubular part. A

3461625 871969
3,708,185  1/1973
3,871,145 /1975
4010,3578 3/1977
4,211,423 771980
4,265,058 5/1981
4,333,660 6/1982
4386488 6/1983

porous material may be used to fill the bottom of the
trough and the top of the collar is filled with tar or other
sealant material which can be mounded up around the
projection which extends upwardly through the pitch
box.

10 Claims, 4 Drawing Figures
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1
PITCH BOX

FIELD OF THE INVENTION

‘The field of the invention relates to roof construction,
and has particular application to apparatus for use in
making a seal around a pipe or other projection pene-
trating the roof surface.

BACKGROUND OF THE INVENTION

In the construction of roofs, it is common practice to
use flashing components around the perimeter of the
roof, and particulsrly where the roof meets a vertical
wall. Where the wall is planar, there is little difficulty in
installing Nashing which bridges any gap which might
exist between the upstanding wall and the roof surface.
Where there is a projection through an opening in the
roof surface within the perimeter, for example when 8
vent pipe or air-conditioniag conduit penetrates the
roof surface, there is difficulty in providing a long-last-
ing seal between the projecting eiement and the roof
surface, particularly where the projecting clement is
round or is of icregular contour.

DESCRIPTION OF THE PRIOR ART
Prior to the present invention, the common practice
for sealing such projections consists of erecting a dam in
spaced relation susrounding the projection and filling
up the space between the dam and the projection with

5

10

£5

20

25

pitch or tar so as to effect a weather-proof seal between 30

the roof surface and the projectiug element. In many
cases, the dam is provided by a pitch box which consists
of a ring, circlet, or or other annulus adapted to be
mounted on the roof surface with an upstanding wall to

provide sn annular receiving space surrounding the 35

projection and overlying the opening. In order to firmly
anchor the pitch box in place, » thick layer of mortar is
deposited within the annulus at the roof level to firmly
anchor the pitch box in place and above the mortar,

pitch or tar is deposited within the snnulus and is 40

mounded up in the center toward the projection so that

water running down the projection above the pitch box

is deflected away from the surface of the projection.
Afters a time, the pitch in the pitch box tends to shrink

and provide a degree of clearznce between the pitch 45

and the pitch box or else between the pitch and the
projection. The clearance provides one oc more xmail
passages which attract water and permit it to penetrate
into the pitch box below the tar and work its way into

the opening in the roof structure where the projection 50

pencirates. After a pariod, the passages may permit &
substantisl accumutation of moisture surrounding the
projection in the opening and on the undersurface of the
;oofwhichmny manifest itself as leakage into the build-
ng.

Ia an attempt (o overcome the problem, gasketing
material has been used to effect a seal either between the
projection and the pitch box or else between the pitch
box and the roof, or both. While effective in the short

55

run, exposure to the elements over a period of time 60

deteriorates the gasketing material and it loses its effec-
tiveness. Furthermore, gasketing is expensive, particu-
larly where the projection is of irregular contour.

SUMMARY OF THE INVENTION

The present inveation provides an improved pitch
box which enables the roof to be constructed using
conventional tools and procedures and yet which pro-

65

2
vides an improved seal between the roof surface and an
element projecting from an opening in the roof surface.

More specifically, the present invention provides an
improved pitch box having 2 configuration which
avoids the ill effect of leakage between the pitch and the
box which may occur after a period of use.

Even more specificaily the present invention pro-
vides a pitch box which is designed to divert any leak-
age which may occur into the pitch box away from the
roof opening which the projecting clement penetrates.

The preferred embodiment of the invention includes
a recessed trongh portion in the pitch box spaced out-
wardly from the projecting element and having weep
holes in the bottom thercof so that any leakage within
the pitch box is received in the trough aad is discharged
through the weep holes onto the roof surface for dissi-
pation.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the present invention is
fllustrated in the accompanying drawings, wherein:

FIG. 1 is a side elevational view of a pitch box in-
stalled on a flat roof, the roof being shown in section;

FIG. 2 is a plan view of the pitch box of FIG. 1 with
the flashing and the roofing membrane broken away;

FIG. 3 isa plan view of the pitch box shown in FIGS.
1 and 2, but with the filler material and the sealant re-
moved for the purpose of illustrating the interior con-
struction of the box; and

FIG. 4is a sectional view taken along the line 4—4 of
FIG. 3.

DESCRIPTION OF A PREFERRED
EMBODIMENT

With reference to the drawing, FIG. 1 illustrates a
pitch box 12 made in sccordance with the present in-
vention applied to & roof 14 of substantially standard
construction. The roof has an opening 16 through
which a projection, in the preseat instance a vent pipe
17, penetrates. In accordsnce with the usual practice,
insulation material 18 is stuffed into the opening 16
between the walls of the opening and the pipe 17. The
body of the roof 14 may be of any suitable construction
providing a flat surface 19 immediately surrounding the
opening 16 on which the pitch box 12 may be mounted.

As shown in the drawings, the pitch box 12 is annular
in form having a square tubular core 21 extending from
its lower limit upwardly a substantial distance. The core
21 has a hoflow center which is sufficiently larger than
the diameter of the vent pipe 17 to accommodate filler
materisl 22 between the core 21 and the vent pipe 17.

At the upper end, the pitch box is provided with an

annular coliar 23 spaced radially ontward from the core

21 and overlapping the upper marginal end of the core
21. Preferably, the collar 23 comprises a hollow square
which is coaxial with the core 21 and with the vent pipe
17 so s to provide a peripherat annuiar channel or
trough 25 between the core 21 and the collar 23. A
bottom wall 26 is provided to define the lower limit of
the channel 25 and extends from the bottom of the col-
lar inwardly to meet the core 21 at a position spaced
below its upper end. As set forth more fully hereinafter,
the bottom wall 26 is preferably horizontal and has a
series of weep holes 27 positioned along the lowest part
therein.

At its base, the core 21 merges into an outwardly-
annular base or faage portion 31 having 2 flat portion
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adapted 10 bear against the upper surface of the roof
structure 19 to support the core portion 21 with its
central axis disposed vartically, coaxial with the axial
center line of the pipe 17. The central axis of the tubular
core portion 21 is set at an angle to the bottom of the 5
base 31 which corresponds to the angle which the axis
of the projection 17 makes with the surface of the roof
19. As shown, the thickaess of the base flange portion
31 tapers from a substantial thickness adjacent the core

21 to an edge 32 at its outer perimeter which is formed 10
by the upper surface meeting the lower surface at an
acute angie. ln order to bridge any clearance gap be-
tween the base 31 and the roof structure 19, a sheet
flashing materinl 33 is secured to the upper surface of
the base 33 and extends past the edge 32 onto the upper 5
surface of the roof structure 19. The sheet material may

be elastomeric and cementead in place, or may be formed
otherwise 10 assure a substantially water-tight joint
between the base 31 and the roof 19. The roof 19 may
include a roofing membrane 35 (ot shown in FIG. 2) 20
which overlies the flashing 33. Preferably, the roofing
membrase has a cutout 3¢ 10 accommodate the pitch
box so that the periphery of the cutout registers closely
with the edge 32 of the base portion 31.

In order to facilitate manufacture of the pitch box and 25
mounting of the pitch on the roof around the projection,
the box 12 is preferably mokied in complementary parts
12A. and 12B. Whea engaged face to face, the two parts
form the annular pitch box structure 12. Each part is
- provided with diametrically-opposite mating flanges or 30

-ears 36, 36 having apertures therein adapied to register
~to accommodate fasteners 37 which may be tightened
and released to assemble and disassemble the pitch box
in position around the vent pipe 17 prior to final instalia-
tion. The plastic material of which the box is molded is 35
weather-resistant when set, and is not subject to degra-
-dation due to exposure to sunlight, heat, cold, rain,
saow, and the like.

When the pitch box 12 is assembled, and mounted in
place, filler material 22 is positioned into the space be- 40
tween the vent pipe 17 and the tubular part 21 of the
pitch box, and as shown in FIG. 4, is preferably poured
in place and allowed to set. Roof mortar is a suitable
filler material to use to anchor the pitch box in place
around the vent pipe. Preferably, the anchoring mate- 45
rial is filled to a level below the top of the tubular part
21 50 8 10 expose the upper terminal edge of the tubular
pact in the space within the collar 23.

When the anchor material is in place, the space above
the material 22 is filled with tar, pitch or another suit- 50
sble poursble viscous waterproof material which sheds
water and may sdhere to the material of the pitch box
ardt to the materizl of the vent pipe. Roofing tar is &
suitable material and as shown in FIG. 4, the roofing tar
38 is mounded up above the top of the collar 23 to 35
provide a run-off surface 39 extending downwardly
from the vent pipe to the top of the collar 23. Thus,
moistore which may accumulate by condensation or by
precipitation on the vent pipe 17 may ruan down the pipe
until it engages the surface 39 which then deflects the 60
moisture to cause it to run to the outside of the coflar 23
of the pitch box where it may run down and drip onto
the flashing 33 and be dissipated on the roof surface.

In use, after a prolonged period of installation, it is
aot unlikely that the tar filler 38 may shrink and sepa- 65
rate from the interior wall of the pitch box collar 23
aflowing moisture running down the surface 39 to enter
the space between the tar 38 and the collar 23. Any

4

moisture entering this space will then enter the trough
25 and may travel down to the bottom of the trough to
the weep holes 27 which afford discharge of the accu-
mulated moisture through the weep holes onto the
upper surface of the flashing 33 where it may then be
dissipated over the roof. The upper terminal end of the
tubclar part 21 serves as a barrier against the moisture
travelling into the interior of the tube 23 where it may
adversely affect the anchor materiat 22 or the insulation
18.

It is preferable to fill the bottom of the trough with 8
closed-cell porous material 42 to facilitate the passage of
any accumalated moisture within the trough outwardly
through the weep holes, The use of a closed-cell mate-
rial at the bottom of the trough assures gravity flow of
moisture to the bottam of the trough where it may be
discharged through the weep holes, and ceduces the
likelihood of moisture flowing up the tubular wall 21 by
surface tension or capillary action and entering the
clearance space between the pipe 17 and the tubular
part 21. The material 42 also prevents clogging of the
weep holes 27, so that the material 42 does not ad-
versely affect the capability of the sealing materiat 38 to
prevent leakage downwardly through the pitch box.

In order to enhance the protection of the anchor
material 22.and the insulation 18, the parts 12A and 12B
are praferably cemented together along their junction
line and the base 31 is cemented and fastened with
screws to the roof structure 19.

As is apparent from the foregoing description and the
drawings, the present invention permits the vent pipe 17
to be scaled within the opening 16 regardless of the
condition of its outer periphery. For example, if the
vent pipe is of irregular outline, or has been dented or
damaged, the anchor material 22 and the sealing mate-
rial 38 accommodate 10 such irregulacities to ensure
against leakage between the vent pipe and the surround-
ing material.

Although a particular embodiment of the present
inveation has been herein illustrated and described, it is
not inteanded to limit the invention to such disclosure,
but changes and modifications may be made therein and
thereto within the scope of the following claims.

What is claimed :

1. For constructing and repairing roofs, in combina-
tion with a roof having an opening and & projecting
element penetrating into said opening, a pitch box for
sealing the junction between said element and said
opening comprising:

a tubular body surroundiag said projecting element
and said opening with clearance between the outer
surface of said element and the inside surface of
said tubular body;

said body having an upright axis and terminating at its
lower end in a base bearing flush against said roof
surface around said opening, and terminating at its
upper eud in a free marginal end portion; and

a collar surrounding said (ree marginal end portion in
radially spaced relation thereto to provide an annu-
lar trough between said free mearginal end portion
of said body and said collar, said trough having a
bortom wall means spaced above said base and
below the upper end of said body, said waill means
having @ plurslity of weep holes affording dis-
charge of moisture from saki trough through said
weep holes, said collar extending above the level of
said upper end of the tubular body so as to accom-
modate a waterproof sealant material extending
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from the interior surface of said collar to the exte-
rior surface of said projecting element above the
upper end of said tebular body.

2. A pitch box combination according to claim 1
wherein said tubular body and said collar are square in
CrO$S section.

3. A pitch box combination according to claim 1
wherein said pitch box is separated along 2 plane includ-
ing its apright axis into two parts, and including means
to fasten said two parts together around said projection.

4. A pitch box combination according to claim 1
wherein said base comprises a flange portion projecting

. outwardly from said body at its lower end, said flange
having a planar undersurface to bear flush against said
goof surface, said flaage tapering in thickness toward its
outer perimeter, and ferminating in an acute anguiar
edge along said perimeter.

5. A roof assembly comprising 2 combination accord-
ing to claim-1, including an anchoring material filling
the clearance between the outer surface of said element
and the inside surface of said tubular body, means over-
lying the bottom wall means of said trough to afford
flow passages for moisture through said weep holes, and
a sealant material overlying said anchor maserial and

20

filling the space between the inside of the collar and the 25

outside of said projecting element and being mounted
up around the projecting efement to provide.a moisture-
run-off surface directing moisture away from said pro-
jecting element toward said collar.

6. A roof assembly according to claim 5 wherein said
base comprises & flange portion projecting outwardly
from said body at its lower end and tenminating in an
edge about its periphery, the underside of said flange
bearing flush against said roof surface, said assembly
including flashing overlying the roof surface beyond
said edge and overlying the flange sbout its peripbery,
and s roofing membrane having a cut-out conforming to

X

35

45

$5

65

6
the periphery of said flange-and surrounding the same in
a position overlying said flashing.

7. A roof assembly according to claim 5 wherein seid
means overlying said bottom wall means comprises a
porous material filling the bottom of the trough, said
sealant material overlying said porous material within
said trough, said porous material causing said sealant
material 1o be spaced sbove said weep holes.

8. A roof assembly according to ciaim § wherein said
free marginal end portion of said tubular body extends 8
preselected distance above said bottom wall means, said
porous material having a depth less than said prese-
jected distance,

9. A roof assembly according to claim 8 wherein said
anchor material comprises raof mortar partially filling
the interior of said tubular member and extending from
the roof opening upwardly to a level below the mar-
ginal end portion of said tubular body, whereby said
sealant material encases said marginsl end portion
above said porous material on the outer surface and
sbove said anchor material on the inner surface,

10. A pitch box cowprising & molded structure
formed of a plastic material which is westher resistant
when set and is not subject to degradation due to expo~
sure to sunlight, heat, cold, snow and the like, and said
structure comprising an upright tubular body having a
base at its bottom with a flange projecting cutwardly
therefrom, & bottom wall projecting outwardly from
said tubular body above said base and flange and below
the top of the tubular body and extending to its outer
perimeter, and a collar extending npwardly from the
outer perimeter of said bottom wall a distance to 2
height above the top of the tubular body, said bottom
wall having perforations within said outer perimeter
overlying #aid flange between said tubular body and
said collar.

x % * ¢ 2
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{51 ABSTRACT

An improved flashing unit for use in weatherproofing a

26a

roof penetration including complimentary mating balf
portions of generally regid, bigh-strength sheet mate-
rial, each haif portion comprising a bese piaie, & gener-
ally semi-cylindrical stack portion attached to snd ex-
tending wpwardly from the base piate, each base plate
having ap upwardly directed genersily semi-cylindrical
flanged edge disposed within the lower ead of each
semi-cylindrical stack portion, a loagitudinal edge por-
tion of each stack portion forming an eloagated contin-
vous channe] for receipt of a corresponding smooth
iongitudinal edge of the opposite stack portion for snap-
fit frictional retention of the two stack porticas when
mated with the edge portions of the base plates in abut-
ment, lap plates sttached to sbutting edge portions of
the basc plates to be teceived in lapping relstion with an
sbutting side edge portion of the opposing base plate,
and a genenally cylindrical counterflashing, ot cap, for
surrounding s roof penctration and receiving the upper
endpomouofthnmtedmkpotmhndmllyw
wardly spaced relation therefrom. The flashing unit
msy alo serve 23 a roof vent.

7 Claims, 2 Drawing Shects

AS HOLDINGS, INC.
v. H&C MILCOR, INC.
B Opposition No. 91182064

ALP00386

s S e .



US. Patent

Jul. 3,199

26a

Sheet 1 of 2

4937991

ALP00387



US. Patent  JuL. 3,199 Sheet 2 of 2 4,937,991

ALP00388



4,937,991
1 2
boot or cap of varying diameter stack, which may be
FLASHING UNIT FOR SEALING ROOF height cut to provide 8 desired diameter to sccomme-
PENETRATIONS date pipe of corresponding dismeter. As disclosed in the
mmm«ww:wu@h 5

patent, the roof sea! device appears to be composed of
e o multiple inner and outer sections which must be pro-
ciscly aligned and seoured with clamps and adbesively
sealed at overlapping elastomeric portions resulting in

what would sppear to be & Ishor-intensive instailation.
instalied jo s beilding comstruction by coustruction  coutist of a flexible longitudinally split generally cylin-
personnel. by drical sleeve which is distorted to be brought around a
roof peoetration and thereafter secured along the split
by screws and suitable clamping means.

It is generally believed that plastic and rubber flash-

BACKGROUND OF THE INVENTION
Flashing is widely employed in the buikling indostry 15

to westherproof building roof constructions st their  ing unifs have less resistance to UV light and weather-
various jusoture points with other components, such as  {ng during use, and do not have the dursbility and use
wmmmmmm_u fife of the sheet metal flashings.

extend through the roof. 20 BRIEF OBJECTS OF THE PRESENT

cally are composed of thin sheet metal, which is cut and
formed into the desired shape by construction warkers
at the buikling site, and fitted shout the roof penctration

-tight survounding
tion, and overlies the upper end of the flashing stack to
pmvldem a wentherproof cover for the upper end of the

Generally, in such sheet metal flashing constructions,
the base plate is split to its central opening %0 facilitate
its placement shout the roof penctration, and the stack
of the flashing is formed of a single flexible shect of
metal which is beat around the 100f peaetration
cylindrical shape and soldered along its longitodinal
sezm to seal the same. The lower end of the stack is
sokiered 10 base plate and tabs located around its central
opening. The counterflashing, or cap, of the flashing
onit is geacrally & longitudinally
sheet matal of larger dismeter than the stack, and is
opened to encircle the protrusion and the upper end of
the flashing stack. The counter fisshing is secured to the

3on into & 45

It is an object of the present inveation to provide an

umwmm

particularly
pipe and other penatrations theough the roof of & build-
ing

sround roof penetrations of a building.

It is & more specific object to provide an improved
light-weight, shioet metsl flashing unit which may be
prefabricated at an off-site location, and readily snap-fit
installed arcund existing coof penetrations, such as
pipes, by construction persounel to effectively weather-

BRIEF DESCRIPTION OF THE DRAWINGS

The sbove, a2 well as other objects of the preseat
invention, will become more spparent, and the inven-
tion will be better understood, from a detsiled descrip-

spiit hollow sleeve of 50 tion of preferred embodiments theroof, when takes

together with accompenying drawings, in which:
FIG. 1 #s & sectional clevation view of an improved
flashing unit of the present invention, showing It in

roof peaetration by suitable means, such as an internal  relgtion to its instellation in & roof construction to

gasket, scalant, and clamps.

In fabricating sheet metal flashings on site, even
though architecturally specified, construction workers
often may be inexperienced in propedy sizing, cutting,
and shaping the sheet mictal stock material to the

Wtoeﬁecﬁvdywdpiphgudoﬁc{pm 60

tions through the roof of the building. In sddition, on-
" site flashing constraction and fsbrication results in in-
creased labor and time for construction personnel,

It is also known to employ prefabricated flashing

& ponetration therethroagh;
FIG. 2 is an enlarged exploded perspective view of
thebacphte‘mdmckpo:ﬁmsofdwﬂuhinqunitof

assembly of the component parts thereof:

FIG. 3 an enlsrged borizontal cross-sectionst view of
a portion of the stack of the unit, taken generally along
line 111-~111 of FIG. 1, and looking in the direction of

units made of a rigid plastic with an elastomeric cover- 65 the arrows; and

ing material One such prefabricated flashing unit is
disclosed in U. S. Pat. No. 4,211,423, and consists of a
multipart generaily cylindrical unit with base flange and

FIG. 4 an exploded view of counterflashing em-
ployed as a cap for the stack of the flashing unit of FIG.
1
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DETAILED DESCRIPYION OF PREFERRED
EMBODIMENTS

Referring move pasticularly to the drawings, the im-

proved flashing unit 10 of the present invention em- $§

structions, particulady other protrusions
W&eﬂﬂm&afa%mﬁyhchd«a
support base 12 of geserally rectanguler, e.g.,

4

suitable materisl, such as thin sheet metal which is
formed with a longitadinal channe] along one side sdge,
rolled into 2 hollow cylinder and secured slong its
edges, as by soldering or the like, Gasket 22 of suitable
material, such s a self-adbering, 17 wide closed cell
foam, may be placed on the pipe 204" to 3/16” sbove
the top of stack 14 and the counterflashiag, or cap 16,
mwmwammggu

y §” to 3/7" abave the top edge

is located approximatel,
mmmmm@mm&n 10 of the gesket to form an opea top pocket into which a

and a counter flashing, or cap, 16. As scen in FIG. 4, the
support base 12 is placed in supporting coatact o a
horzontal sutface portion of a roof structure 18 to
which the Bashing is t0 be attached, and the stack 14

surrounds a roof protrusion, or pipe 20, in spaced rela- 15

tion thereto, to permit relative movement between the
p:pezotndtlngoofstmcnnel&Smndmgm

eier of the stack 14. The lower end of cap 16 surronnds
the upper end of stack 14 in radially oatward spaced
relation thereffom and provides s weatherproof cover

10 prevent rain water and other material from falling 25

into the open space between the interior diameter of the
stack 14 and the outer diameter of the pipe 20.

As best shown in FIG. 2, the flashing unit of the
present invention, tn its pre-installed coafiguration,
includes two prefabricated complementary
comprising a base plate portion 24 and s generally semi-
cylindricat stack portion 26, formed of &
miubleml.ptdenblyathmsheetofmlﬂs

mm%mmumwm.mw s

semi-cyfindcical edge 28 whick may be suitably
formed thereon, az by metal deforming of the base plate.

Prefersbly, the flange of the two base plate halves may 40

be formed by mandrel deformation of an opeging
through a single sheet of metal, which is then cut to
form the two base plate halves,

Each semi-cylindrical stack portion 26 of the unit

surrounds and is attached 1o the base plate portion 24 45

and its up-standing flange 28, as by spot-welding in the

prefabricating operation. As scea in FIGS. 2.and 3, one
full longitudinal edge of each semi-cylindrical stack
portion 26 is bent by suitable sheet metal

shaping equip-
becmudmpwddmnd&f«&mn{m

receipt of an opposite, steright longitudinal edge 265 of
the opposing stack portion whea the two halves of the
unit ace snap-fit together to survound a roof penetration,
e.g. pipe 20, at the building site location. The two

halves of the stack are thus effectively secored togethes S5

anit is installed.
Referring to FIG. 2, the abutting cdges of the base
plate portions 24 ase provided with lap plate sections

30. As shown, one side edge portion of the sbutting 6

edges of each base plate portion 24 is provided with a
short lap plate 30 which may be spot-welded to the
underside of the base plate portions, so that the two lap
plates 30 nnderiap the opposing side edge of the oppo-

site bate plate portion when the two halves of the unit 65

are installed about the roof projection.
As best seen in FIG. 4, the counterflashing 24 for the
unit of the present invention may be compased of a

halves, each 30

sealznt matesial 23, such as a gunable grade single part
urcthane seslant, may be applied in on-site instalistion.
As seen in FIG. 1, the onit, when installed, is placed in
closely surrounding relation with 2 roof opening on the
roof support surface, with the connterfiashing 16 being
secured in sealing engagement directly to a penetration
through the roof.

The peefsbricated half sections of the preseat inven-
tion may be readily snap-fit around roof
during installation, without the need for beading or
deforming the halves of the base plate or stack during
installstion. It can be sppreciated that the bese plate
wmay be of substantial horizontal dimeasion to insare full
eovaotthemoffouccnm&ed‘sulccmyﬁom

westherproof
and structural support of the stack of the unit on the
roof support of the building.

Typically, the prefabricated flashing unit of the pres-
ent iavention may be resdily assembled ot a central
off-site manufacturing location, with the semi-cylindri-
cal stack portions Mlpa-wddedwtharmpecdve

two-piece prefabricated

comflubmzl&mybeformadohmﬂespm‘cylm
der of sheet metal, opened to surround the upper por-
ton of the stack and roof protrusion, and thercafter
soldered or sealed at the juncture of the edges of the cap
16. The longitudinal seams and the bottom edges of the
stack portions 14 may be soldered after assembly on site
to seal the seams and the bottom edges to the base
piates. The sheet metal base plates mey be coated oc
laminated with s suitxbie material or substance compati-
ble with the applied roof membrane surface or composi-
tion to facilitate seai of the same thereto, e.g., polyvinyl
chloride.

Another important festure of the flashing unit con-
struction of the present inveation is that it may serve as
a roof vent, a3 well as weatherproof & roof penetration
of a building. As scen in FIG. 1, the counterflashing or
cap 16 of the flashing unit surrounds the upper portion
of stack 14 radiafly outward and verticslly upward
spaced relation of the stack to provide 2 passageway for
air flow aad veating of the roof, allowing moistare from
the roof substrate to vent between the stack and the
counterflashing, This construction effectively reduces
the aumber of conveational roof vents which otherwise
might be required for the building.

As can be appreciated, the size of the fiashing units of
ﬂ:epmenthmuonwmvaryindummmom-
modate the particular size roof pesetrations to be
sealed. A prefabrication may be formed with &
cylindrical stack about 9” high. The base plate and
flange portions may be formed by cutting & hole in the
ceater of & single piece of sheet metal §* smaller than
the stack diameter and extruding the peripheral edges of
the hole {" npward at 2 50° angle to match the internal
diameter of the stack. The sheet is then cut into equal
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halves to form the two portions 24. The base plates 2. A flashing unit as defined in claim 1 wherein ssid
prefersbly are dimensioned to exicnd horizoatally at  operatively attached mesns comprises 8 lap plate &t~
lesst sbout 4 from the stack in all directions with 1§ %mw&&mdwmmg
radial comers. The counterflashing, or cap, is prefera- _ 00€ side 30 88 t0 be received in lapped relation s
bly & misimum of 5 high with shout 34" overlep of the 5 Other abutting side edge poction of the opposing bese
stack The i indivi .
e e e e o o e 3. A flashing uat a3 defned i caim 1 frthes includ-
clearance in any direction for movement. The flashing ‘”“MQ‘MWWW
sheet ! " of stai steel, sﬁa?eluvinss d spmmuulong.anelongl-
ch 2+ Ty 0L2D.26 uu (O0IE ) ASTR 10 2l oo of e il foming ot o
Al167, Fed. Spec. QQ-S-766. 8

present inveation be coostructed of & durable, thin, mamw’mmhmymm
sheet metal material, such as stainless steel, it may be 15 spaced relation therefrom, and sealing mesns for secur-
W&;Miﬁdwm mgand;alin'got‘hemetendpmofthemw-
which is claimed . flashivg to a protrusion extending therethrough
LMWW“::CW&(M? u:mmuundhm:fw&
weatherproofing peactrations incloding & pei stack portions are formed of a thin, rigid,
mmwmdmﬁmmwmm&mmx
W&mmmwmm cach half portion are secured to their base plate by
: " iovindrical stack  Welding.
edge poction of each base plate, each base plate having base piate is of genenally rectangular configuration snd
sn upwardly dirocted generally W”Mﬁruhﬂabouﬂ”uduﬂywcmydthe
wmwmrmm:&ﬁ 6 A flashing unit ss defined in claim 1 il
lower edge portion of the stack poction, mezus securing w”mmm“mm“‘“
each stack portioa to its base plate, onc boagitadimal 1M$mmnmm
edge portion of each stack portion forming an dougated ~ . hollow cal
inoous <t I for it of the s mgaeomte:ﬁah@go‘t‘mny cylindri
o Py edgeloactapthet .w’m mgeiormnwndm&mtalfngwg.apme-
.h""ww opposite of MMMP“ Mﬁ"“ npmn.ofabuﬂcﬁn‘groof.mdmnmﬂash!‘ngbdng
to provide snap-fit frictional reteation of . dimensioned to reccive the upper end of 2 portion of the
D o abotiamat s meaes oo ety sk 0 T Ao heseiom 1o provids ¢
the abutting edges of the base plates to lap the same and mhmammmi‘:ﬂm
facilitate seal and strength of the unit when in mating  unit is placed. .
l . « & & L 2

L)
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United States Patent ug 111 Patent Number: 5,067,291

Evensen 451 Date of Patent: Nov. 26, 1991
[54] PASS-THROUGH ROOF SEAL SYSTEM Atorney, Agent, or Firm—John J. Posta, Jr.
[76] lnventor: Laurence P. Evensen, 7711 Miltlwood 5N ABSTRACT
Ave., Canoga Park, Calif. 91304 The pass-through roof pipe scal system includes an
{21} Appl. No.: 534,989 adapter in the form of an inverted funnel with a vertical
(23] Filed: 3 1990 upper tube and integral lower flared skirt defining &
) : un. 8, central cavity through which a coolant pipe from & roof
[51] tat. QLS EO4D 13/14  air-conditioning unit or the like passes. The pipe has an
{521 us.Q. 52/219; $2/199;  external layer of insulation around it except for a cut-
§2/218; 285/42  away portion in the area of the funnel tube, wh_ich tube
[58] Field of Search ................ 52/219, 218, 198, 199; adhc:sdirecﬂymdua!inxiytoth;eeookutnpeludf
285742, 43, 44 to prevent moisture from penetrating the system. The
56] Ret Cited funnel skirt flares out over the fower edge of the cut-
C erences away portion of the invention and thus protects i from
UV.S. PATENT DOCUMENTS moisture and also overdies an inverted funnel-shaped
vent cup having an upper vertical tube and lower skirt.
,jg::g ;2;‘3 ;’i}? —— i:';';:i The vent cup tube is adhered to the outside of the insu-
2372707 4/1945 BIOMC cocrrorancscemmomscmmssons s2/218  lation layer around the coolant pipe below the adapter
3,708,185 1/1973 Bilickietal . and is protected- by the adapter skirt. The vent cop
3,871,145 3/1975 Hatmaker . overlies the roof hole of 2 building upon which an air-
4,102,090 7/1978 Anguish . conditioning unit is instslled and prevents moisture
4211423 771980 Rescch . from eatering the building. The system s simple, dura-
4,280,305 771981 Logxdan . ble and efficient.
4433360 2/1984 Linquist .
Primary Examiner-—Michael Safavi - $ Claims, 1 Drawing Sheet
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1
PASS-THROUGH ROOF SEAL SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

‘The present invention generally relates to seals and
more particularly to an improved roof pipe sealing
systeni.

2. Prior Art

Air-conditioning units for buildings are frequently
placed on the roof, with coolant pipes passing through
the roof 1o snd from the air-conditioning units. Many
types of 1oof pipe seals have been devised for this and

other similar situstions. See, for example, U1.S. Pat. Nos. |5

4,280,305 for roof flashing for solar collectors, U.S. Pat.
No. 4,211,423 for s generally conical flashing unit and
1.S. Pat. No. 3,871,143 for flashing for a pitch pocket.
Most commonly used is an inverted funnel-shaped vent

cup, the upper tube portion of which is adhesively con- 20

pected to the outside of the insulation layer around a
coolant pipe or the like. The problem with such a de-
vice is breaking of the moisture seal with the insulation
layer 2s the insuiation and/or adhesive deteriorates due

to weathering. Once this seal is broken, moisture can 25

penetrate the insulation and run down the exterior of
the pipe, through the roof hole which is covered by the
vent cup and into the building, ruining the interior of
the building. There remains a noed for a simple, durable

and inexpensive system to overcome this problemt and 30

thus prevent moisture penctration through roof pipe
holes.

SUMMARY OF THE INVENTION

The improved pass-through roof pipe seal sysiem of 33

the present invention satisfies all the foregoing needs.
The system is substantially as set forth in the Abstract of
the Disclosure. Thus, it includes an upper adapter in the

form of an inverted funnel with an upper vertical tube ©

and an integral lower flared skirt defining a central
cavity through which a coolant pipe passes from a roof
sir-conditioning unit or the like. The pipe has an exter-
nal layer of insolation around it except in & cut-away

2
FIG. 2 is a schematic side elevation of a preferred
embodiment of the roof seal adapter of the present sys-

tem; .
FIG. 3 is a schematic top plan view of the adapter of
5 FIG.2; and,

FIG. ¢is a schematic side elevation, partly in section,
of a preferred embodiment of the present system, em-
ploying the sdapter of FIGS. 2 & 3, along with » vent
cup.

DETAILED DESCRIPTION
FIiG. 1
Referring more particularly to FIG. 1 of the draw-

ings, a prior art veat cup for an air-conditioning roof
pipe is shown in sealing engagement with the insulated
layer around the pipe and pasitioned to cover a roof
pipe hole.

Thus, an sir-conditioning unit roof pipe 10 is shown
which has an insulated external layer 12 therearound.
Pipe 10 extends vertically down through an openiag 14
in roof 16 into 2 building (nat shown) covered by roof
16. An inverted fonnel-shaped vent cup 18 comprises an
upper nacrow tubular portion 20 and a lower depending
integral skivt 22 defining therewith a central space 24.
Portion 20 is sealed, as by adhesive layer 26, directly to
the outside of insulative layer 32 and the bottom of skirt
22 may be sealed, as by an adhesive layer 28 to roof 16
When layer 12 or 26 breaks down due 10 weathering
where adhesive layer 26 is applied to layer 12, moisture
can penetrate into space 24 snd migrate freely through
hole 14 into the building coverfed by roof 16, defeating
the purpose of vest cup 18, and causing damage to the
interior of such building.

FIGS.2,3and 4

The improved system of FIGS. 2, 3 & 4 prevents
moisture from penetrating through the roof of & build-
ing upon which the system is mounted. Thus, system 30
{FIG. 4} is shown which compriscs a coolant roof pipe
or other roof pipe 32 bearing an external insulated layer
34, except in & cut-away portion 36, In system 30, a
second smaller return pipe 38 may be disposed skso
within insulated layer 34. Pipes 32 and 38 pass vertically

portion in the area of the adapter funnel tube, which (s down through openings 40 & 42 (FIGS. 3 & &) in the

tobe is permanently bonded directly to the pipe to pre-
vent moisture from penetrating the system.

The funnel flares out to overlie the lower edge of the
cut-away portion of pipe insulation and thus protects it

upper tubuvlar portion 44 of adapter 46 which is in the
form of an inverted funnel, having an integral lower
flared skirt 48. It will be noted that tube 44 is directly
and permanently sealed against moisture to pipes 32 and

from moisture penetration. It also overlies an inverted & 38, as by adhesive layers 50 & 52, respectively. Adapter

funnel-shaped vent cup having an upper cup tube and &
fower flared cup skirt. The cup tube is bonded to the
exterior of the insulation layer around the coolant pipe
below the adapter and is protected by the adapter skirt,

46 may be split into two equal hinged halves together,
or two integral halves, soldered or otherwise secured in
place around pipes 32 and 38 (FIG. 3).

Skirt 48 overlies and moisture protects the lower

The vent cup overlies the roof of a building upon s5 edge of cut-away portion 36 against ingress of moisture.

which an air-conditioning unit employing the pipe is
instailed and prevents moisture from entering througha
pipe bole in the roof which the cup covers. The sysiem

Below that cut-away portion 36, an inverted funnel-
shaped vent cup 54 is provided having an upper vertical
tube 56 and integral lower flaved skirt 58. Tube 56 may

is simple, durable and inexpensive, as well as being  be split into two equal hinged or unhinged halves, sub-
efficient in preventing passage of moisture into the 60 sequently soldered or otherwise secured around pipes
building npon which it is mounted. Furtber advantages 32 & 38. Tube 56 has a central opening 60 down through
of the system sre set forth in the following detsiled  which pipes 32 & 38 fully insulated with layer 34 pass,

description and accompanying drawings.
DRAWINGS

FIG. 1is a schematic vertical cross-section of a con-
ventional prior art roof pipe seal vent cup in place on a
roof;

being sealed thereto by adhesive layer 62 against layer
34. Pipes 32 & 38 pass down through an opening 62 in

65 roof 64 into & roofed building 66.

The lower end of skirt $8 may be sealed, as by adhe-
sive layer 70, directly to roof 66, or otherwise attached
thereto (¢.g., nails, not shown). Skirt 48 protects system
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30 agzinst moisture penetration if adhesive layer 62
separates from insulated layer 34 in tube 56, because
skirt 48 physically averlies or covers this part of system
30. Accordingly, system 30 remsins moisture proof and
prevents moisture from passing into buikiing 68 through
opening 64,

One or more of pipes 32 & 38, adapter 46 and vent
cup 54 may be metal, plastic, robber, ceramic, etc., of
mixtures thereof, as desired, for durahility and function-
ality. 3t will be understood that adapter 46 and vent cup
$4 can be any suitable size and proportions.

Various other modifications, changes, alterstions and
additions can be made in the improved system of the
present invention, its components and parameters. All
such modifications, changes, alterations and additions as
are within the scope of the appended claims form part
of the present invention.

What is claimed is:

1. An improved pass-through roof pipe seaf system,
said system comprising, in combination:

) an adapter comprising an inverted fonnel having an
upstanding vertical upper tube and an integral
Jower skint flaring downwardly and outwardly
therefrom, said tube and skirt defining a central
cavity;

b) an sir-conditioning coolant pipe assembly compris-
ing an external, flexible insulsted jacket disposed
sround a pipe, said assembly including a vertical
pipe portion from which said jacket has ben cut-
away to form & cut-away pipe portion, which pipe
portion passes down through said adapter cavity
and wherein said pipe is directly sealed to said tube,
said skirt covering the Jower edge of said cut-away
pipe portion for maximum moisture protection;

c) an inverted funnel-shaped vent cup having an
upper vertical tube and lower skirt, said cup being
secured directly to the ontside of said jacket below

4 .
said adapter, such that said cup is displaced from
said coolant pipe by said insulated jacket; and

d) wherein said adapter funnel tube has a pair of
spaced vertical openings parallel 1o each other and

5 extending down to said skirt, wherein said coolant
pipe astembly includes a return pipe paralle] to said
cootant pipe, and wherein said pipes are disposed in
and sealed directly 10 said openings in said tube.

2. The improved system of claim 1 wherein said vent

10 cup tube is below said adapter skirt.

3. An adapter for preventing moisture from passing
through a roof having an opening therein and having 2
pipe with insulation thereon pass through said opening,
and also having a vent cup which includes a vertical

1S tube disposed sbout said pipe and insnlation and secured

1o said insulation, comprising,

a) an inverted funnel portion having an upper vertical
tube section and a2 lower downwardly and out.
wardly extending skirt portion,

20  b)said tube section having an opening therein with an
inner diameter which is substantially identical to

the outside diameter of said pipe,
c)\ybereinnidtubesectionissecureddimcﬁytosaid

prpe,

25  d) wherein said yoof has an opening therein sdapted
0 have a plurslity of pipes with insulation thereon
pass therethrough,

¢) wherein s2id tobe scction has a plurality of open-
ings therein which have inner diameters corre-

30 sponding, respectively, to substantiatly the outside
diameters of said plurality of pipes, and

{) wherein said tube section is secured disectly to said
plurality of ptpes.
4. The adapted of claim 3 which is comprised of two

35 substantially equal unhinged parts adapted 10 be mated

and secured together.
S. The adapter of claim 3 which is comprised of two
substantially equal hinged parts adapted to be mated

and secured together.
40 & & a4 8 2

45

85

65
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gzi {}‘fs‘% 285/4,2 %;’,/403(: pipe extends. The base merber has 2 sleeve of resilient
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24/136 R 1he steeve. A rib formed integral with the sleeve and

base member projecting outwardly from the external
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U.S. PATENT DOCUMENTS iength of the sleeve and across the base member

whereby in use the wall of the sleeve and base member
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1

SEAL DEVICE FOR PIPES PASSING THROUGH
ROOF STRUCTURES

2
stiding of the sleeve portion of the seal device along the
clongate member.
1t is therefore the principal object of the present in-
vention 10 provide an effective weather seal device for

‘This application is a continuation of application Ser. 5 use on clongate members that extend through roofs or

No. 328,223, filed Feb. 27, 1989, now abandoned.

This invention relates to an improved seal device for
providing s weather seal between an clongate member
and a non-planar surface, such as a roof or wall of a
building of like structure.

Theste are currently in use in Australia seal devices
for this purpose comprising an epertured base member
including » nop-metallic apertured flange element of
resilient material bonded in face-to-face relation to a
peripheral or part peripheral manually deformable non-
resilient metallic flange, and a sieeve member of resil-
ient material integral with the base member and extend-
ing spwardly thereirom to receive the elongate mem-
ber. The base member is in use secured to the non-pla-

like surfaces, that is capable of being installed whilst the
elongate member is in situ extending through the struc-
ture, and irrespective of other components or equip-
ment which may be coupled to or mounted on the ejon-

10 pated member.

With this object in view, there is provided by the
present invention a seal device for providing & weather
seal between an elongate member and a surface through
which the elongate member extends, such as 2 roof or

15 wall of a building or like structure, the scal device com-

prising an apertured base member of resilient deform-
able material to be located in use in superimposed rela-
tion to the surface with the elongate member extending
through the aperture, a sleeve of resilient deformable

nar roof or wall and, being of a non-resilient menually 20 ... ) integral with the base member and projecting

deformable nature may, in use, be deformed to canform
to the contour of the non-planar surface and will sub-
stantially setain such deformed contour. The sleeve
member has an end remote from the base member
which is adapted to receive said elongate member in
sealing engagement therewith when the seal device is in
use. The sieeve member, between the said remote end
thereof and the base member, is preferably sufficiently
flexible 10 accommoadate in use misalignment between

the base member and the remote end of the sleeve, that 30

may arise during installation or during the service life of
the seal device.

One form of a seal device of the general construction
as sbove referred 1o is described in more detail in U.S.

seal device is very effective when used for pipes or
ducts of 4 size up 10 about 400 mm diamerer or similarly
sized rectangular ducts, However, in many applications.
as encountered in industrial and commercial building. it

is required to seal about large pipes and ducts, as used in 40

ventilation and air conditioning systems, and & modifi-
cation of the seal device, above referved to, for use on
large pipes is disclosed in U.S. Pat. No. 4,664,390 issued
May 12, 1987 to David G. Houseman.

Bath of the above refersed 10 known constructions
require the seal device 10 be assembled to the elongated
member by inseriing one end of the member through
the slieeve member of the seal device, and then passing
the seal device slong the clongated member until it

comes inta the required location relative 10 the roof or 50

wall structure. This mode of assembly requires the ab-
sence of the components on the elongated member or
pants thereof protruding beyond the outside surface of
the dongate member, which would interfere with the

movement of the sieeve of the seal device along the §

elongate member.

Daring the initial construction, it is normally possible
to arrange the fitment of the seal device to the elongate
member before other components, which would inter-

from one sidc thereof, the sleeve member encompassing
said aperture in the base member so that in use the elon-
gate member also extends through the sleeve member, a
rib formed integral with the sleeve and base members

% projecting outwardly from the external surface thereof,

said rib extending generally down the length of the
sleeve member and across the base member, whereby in
use the sleave and base member may be slit adjacent to
and for the full length of the rib to permit openiag of the
sleeve member and base member for fitment sbout the
elongate member, and clamp means secured to the
sleeve member and base member snd extending parallel
to snd for the length of the rib so the slit may be made

Pat. No, 4,333,660 issued to Cupit in June 1982, Tha 35 Detween the rib and the clamp means, the clamp means

being sdapted to embrace the £ib and be non resiliently
deformed to grip the rib and sealably close the slit to
secure the sleeve and base member around the elongate
member, the sleeve member, when in use having at the
end remote from the base member an aperture dimen-
sioned 10 receive the elongate member in sealing en-
gagement.

Conveniently, the clamp means comprises a number
of clamp elements locsted in side by side relationship

45 along the length of and adjacent the rib, whereby the

closing of the slit and the clamping of the sleeve and
base members by the clamp means to sealably close the
shit, can be achieved, notwithstanding that the rib may
follow a non-linear, curved or tortuous path after fit-
ment of the seal device to, the elongate member. The
clamp means may comprise a series of clips, preferably
secured together in a strip-like manner with the counec-
tion between adjacent clips sufficiently flexible or pli-
able 50 that each clip may embrace and grip the rib 10

s form a sealed clasure even though the rib may follow a

non-linear path.

Preferably the b is provided with a shoulder along
the side remote from the clamp means, and the clips
may be adapted to interengage with the shoulders when

fere with the fitment of the seal device, are attached 60 embracing and gripping the rib, thereby increasing the

thereto. However, in situations where it is not possible
to insent the end of the elongate member through the
sieeve and move the seal device into its required posi-
tion, seal devices of the above discussed construction

strength of the grip and seal between the clamp means
and the rib. The clamp means may be in the form of a
plurality of generally U-shaped clips with the clips
joined one to the other along the base of the U to pro-

cannot be employed. Also it is frequently necessary to 65 vide the sequired degree of flexibility of the strip to

provide a replacement seal about an clongate member
which is coupled 10 equipment or has a weather cover
or structural stays attached thereto, which preciude the

follow the non-linear contour of the rib. The clips hav-
ing extended fingers along one side of the clamp means.
the fingers being attached to the sleeve and/or base
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member such as by being embedded in or bonded to or
into the sleeve and/or base member. .

The seal device constructed in the above manner is
suitable for use in the conventional way by inserting the
end of the elongated member through the sleeve mem-
ber and thereafter sliding the seal device along the elon-
gated member to take up the required position. How-
ever, the seal device in accordance with the present
invention has the additional capability of being fitted to
an elongated member, in situ projecting through a roof
or hike surface, without having to be threaded onto the
eloagated member from an end thereof. This is achieved
by the operator splitling the sleeve and base member
along beside the rib, or along u groove provided adja-
cent 10, or in the rib. The operator may then apen the
seal device and place it about the elongated member so
that the larter extends through the sleeve member.
Thereafier the operator applies the clamp means to
press and hold the two edges formed by the slit together

10

in a sealed reladon throughoat their length, so that the 20

seal device becomes an integral component agsin,

When the seal device is split and fitted to an elongate
member extending through s roof, as above described,
the clamped rib is Jocated 50 &5 t0 be on the down side

of the roof with respect to the elongate member, 25

thereby reducing the risk of leakage of water through
the reclosed slit. Nevertheless, the clamp means as pro-
vided 10 hold the two edges of the slit sogether in sealed
relation is designed 1o be completely effective against
the leaksge of water therethrough.

The sesl device as above described is constructed
with the sleeve being of tubular form, preferably ta-
pered, and with the base member in the form of an
annular flange. In that form the sleeve and base member

K

must be slit adjacent 10 the rib when the seal device isto 35

be fitted in a situation where the siecve may not be
passed over an end of the elongate member. It is to be
understood that the seal device may be initially con-
structed with the sleeve and base member already slit.

In an slternative coustruction, the sleeve and base 40

member may be produced in a generally flat form of
segmental shape, having the rib extending along one
radial edge and the clamp means along the other radial
edge. In subsequent use the two radial edges of the flat

segmental shape are brought together and clamped to 45

sbut along the length of said edges, theveby forming a
conical shape. The larger end of the conical shape forms
the base member and the smaller end provides an aper-
ture 10 receive the elongate member in sealing engage-
ment.

This, as produced, flat form of the seal device sub-
stantially reduces manufacturing costs as the segmental
shape can be produced in a relatively shallow die
mould. It also reduces packaging, storage and ¢ranspor-

50

tation costs. When produced in this flat form and then 58

rolled into the conical shape, the base member or flange
is initially a continuation of the comical form of the
sleeve and is then deformed at installation to extegd
outwardly from the lower end of the sleeve to provide

the flange 10 be secured by suitable fastening devices to 60

bﬂ: sheet or structure surrounding the elongate mem.

Amemnu!armcfwaloroﬂmwiublc
non-resilient manually deformable material may be pro-

vided to be placed on the base member about the sleeve 65

duting imstallation. The fastening devices such as
screws, rivets, or bolts, are fitting through suitable aper-
tures provided in, or made during installation in, the

4
ring, basc member and sheet ot structure 5o the base
member is clamped between the ring and sheet or struc-
ture to establish an effective seal.

Conveniently, the base member which is made of a
resilient material, has along at least part of it's length 2
member or members of non-resilient manually deform-
able material, such as 2 soft metal, attached thereto and
may be adapted 10 be manually stretched in at least one
direction and when 50 stretched 10 be capable of main-
taining that portion of resilient material to which it is
attached, correspondingly stretched.

Preferably the adaption of the manually deformable
member to be stretched in the one direction is such that
compressing of the manually deformable member may
also be effected. In particular the adaption of the mem-
ber may be such that it may be stretched along one edge
snd compressed along the opposite edge. This enables s
portion of the member 10 be manually deformed in the
plane thereof into sn srcuste or curved form. The mem-
ber or members are also manually deformable in the
direction normal 1o the plane thereof 50 that it may be
contoured along its length. This coantoaring of the mem-
ber may be effected independently or in combination
with streiching or compressing of the member.

Conveniently, the non-resilient manvally deformable
member i provided with a plurslity of interruption
slong at least one edge, that edge extending substan-
tially in said direction of desired stretch, whereby the
member is stretched by increasing the width of the
interruption st least along part of the length of the mem-
ber. Preferably, interruptions are provided along each
of two opposite edges of the member with alternaie
interruption extending from opposite edges of the mem-
ber. The interruptioas are preferably in the form of slits
or slots that extend from the opposite edpes more than
half the width of the member, or at least overlap one
another in the direction of the width of the member,
conventiently in the longitudinal central region of the
member.

The non-resilient manually deformable member may
be atiached to the base member by bonding to one face
of the resilient material, cither in a superimposed or
inlaid relation having one face of the member exposed.
Alternatively, the deformable member may be embed-
ded in the resilient materia) of the base member. When
the deformable member is embedded in the base mem-
ber it is preferably that at least one face thereof be
bonded to the resilient aterial of the base member.

In 2 construction wherein the seal device is manufac-
tured in the flat form of segmenial shape as above re-
ferred 1o, the member of deformable material will re-
duce in effective dismeter as the radial edges of the
segmenta! shape are brought together and clamped to
form the conical sieeve and base flange. The member of
deformable material is therefore provided with the siots
or slits ss above described to thus give the member the
degree of extensibility and compressability in the cir-
cumferential direction to permit the required reshaping
of the base flange into a completed annulas, extending
geoerally outwardly from the larger end of the conical
sleeve,

The manually deformable member may be a strip of
metal, such as aluminum, with slots, or slits extending in
from one or both longitudinal edges of the strip. The
degree of stretch that the member may achieve without
failure is increased with the length and number of the
slots, or slits in the member.
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One practicai arrangement of the invention will now
be described with reference to the accompanying draw-
ings, which depict the invention applied to a sealing
device of the type generally disclosed in the Aistealian
Patent No. 514242, L

In the drawings:

FIG. 1 is a perspective view from above of the seal
device in accordance with the present invention.

FIG. 2 is & vertical section through the sealing device
shown in FIG. 1 when assembled 10 an elongated tubu- 10
far member.

FIG. 3 s o fragmentary view of a portion of the
sleeve member of the seal device with the rib and clamp
means of the present invention incorporated thereon.

FIG. 4 is a view of an alternative construction of the 13
seal device in the as maoufactured form.

FIG. § is a disgrammatic view of the seal device
shown in FIG. 4 in the a5 used form.

FIG. 6 is » fragmentary view of portion of the seal
device shown in FIG. 4 with the clamp strip in the 20
assembled suate,

The seal device as illustrated in FIG. 1 comprises 2
annular base flange 10 of resilient readily deformable
materis], such ss natural or syntbetic rabber, having an
integral sleeve 11 of the same material extending from 25
the upper face of the base flange. The sleeve 11 has a
tapered portion 18 tapering toward the upper open end
12. The wall of the sleeve 11 is sufficiently flexible to
sccommodzste misalignroent of the upper ead 12 relative
10 the other parts of the seal device, as may be necessary 30
in pormal use.

‘The smaller upper end 12 of the sieeve 11 is normally
open and of a diameter {o require enlargement thereof
by stretching 1o fit 2 particular sized elongate member.
As 3 result of the stretching the sieeve establishes & 35
sealing contact with the clongate member.

Spaced along the tapered portion 18 are & plurality of
externs) circumferential ridges 14 denoting where the
sleeve may be cut off 10 suit larger elongate members of
differem diameters. The ridges also provide  reinforce- 40
went sbowt the edge of the open end of the sleeve so
formed. .

As seen in pant in FIG. 1, a rib 25 is provided down
the external surface of the sieeve member 11 extending
from the top edge thereof to the bottom of the sleeve 45
member and then horizontally across the npper surface
of the base flange 10 to the outer edge thereof. Al
though not shown in the drawings, it is preferable for
the ares at the junction of the sleeve 11 with the flange
10 through which the rib 25 passes, 10 be provided with 50
a generous fillet rather than the relatively sharp corner
normally provided at this junction.

The ring 13 is bonded to the upper face of the base
flange 10 and is of » non-resilient roenually deformabie
nature 80 that it may hold the base flange in 2 contoured 535
form if desired. The ring 13 is split at 15 to provide for
the rib 25 and clamp strip 32,

Adjacent to the ribs 25 is s clamp strip 32 bonded to
or embedded in the rubber of the slecve and base flange,
and is adapted to co-operate with the 1ib 25 to form a 60
sealed closure of 2 slit in the sleeve and flange as herein-
after described. In FIGS. 1 and 2 3 mid-sectioa of the
clamp strip 32 is broken away 10 show the rib 25 there-
beneath.

Als0, as can be seen in FIG. 3, the rib 25 is provided 65
with a shoulder 24 dividing the rib into a neck part 29
and head part 30. The shoulder 24 is prefersbly conting-
ous throughout the length of the rib 25, but may be

6
interrupted at selected locations along the length of the
tib without departing from the effectiveness of the in-
vention.

In the form as fllustrated, the clamp strip 32 is made
up of a series of U-shaped clamp elements 33 intercon-
nected in a side by side relation by web clemeats 34.
The clamp etements 33, in their initial state, have the
arms 35 and 36 of the U outwardly directed from the
base with the free ends 37 of arms 35 inwardly turned.
The clamp elements in this configuration are shown in
the top two elements in FIG. 3. When the arms 35 and
36 of the Ushaped clamp clements 33 are 50 spread, the
bead portion 30 of the rib 25 may be received between
the xrms 35 and 36 and the end poniions 37 of the arms
36 may be seated in the neck part 29 at the base of the
1ib 25 beneath the shoulder 24,

The U-shaped clamp elements 33 of the clamp strip
32 each have & Jateral extension at one side forming a
plurslity of fingers 42 that are secured to the sleeve 11
and base flange 10 to effect sccurement of the clamp
strip 32 thereto. The fingers may be bonded to the exter-
nal face of the sleeve and base flange, as shown in FIGS.
1 and 3, or embedded thereian with or without boading.
The provision of a series of fingers rather than a contin-
wous strip retains the flexibility of the clamp strip 32
arising from the clamp elements being interconnected
by the web elements 34 only. It is also preferred to have
a strip of rubber, such as the sirip 38 integral with the
wall of the sleeve, located within the clamp strip 32
along the side attached by the fingers to the sleeve,
‘When the rib 25 is embraced by the clamp eilements, and
the elements are closed to grip the rib, the rib 25 will be
pressed agninst that strip of rubber to improve the gual-
ity of seal thereberween,

The clamp strip 32 of the clamp clement 33 may be
convenicntly formed from a one piece metal strip with
the web elements 34 providing the required fexibility
between adjoining clamp clements so that the clamp
strip may closely follow the contour of the sleeve mem-
ber and base flange when they are in the working fited
condition to the elongated member and the roof sheet.
In an aliernative construction, the clamp element 33
may be made as individual components secured to the
sleeve and bese flange and/or fitted 10 a backing strip of
suitable flexible material, such as a resilient plastic mate-
rial, which may be moulded or extruded on 10 the re-
spective clamp elements 10 secure them in the form of a
strip.
1t will be appreciated from the preceding description
that the provision of the rib 25 and clamp strip 32 does
not interfere with the original construction of the seal
device, and accordingly, the seat device may be used in
the manner similar to the prior art and as described in
the prior Australian Patent No. 514247 previously re-
ferred to. In that previous mode of use, the seal device
is threaded onto the elongated member from one end
thereof, and thus it was necessary for the elongated
member to be frec of any protrusions or attachments,
that would prevent the seal device being moved from
the end thereof to the desired location adjacent the roof
or the surface through which the elongated member
extended.

However, when it is desired to fit the seal device 10
an elongated member 8 already in position, extending
through a roof or like cladding member 9 and being
caupled (0 other compoacats of equipment to prevent
the fitment of the seal device via the end of the elon-
gated member, then the operator may split the steeve
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.and base flange between the rib 25 and clamp strip 32
for the total length of the rib 28 thereo!. In that situation
the sleeve member 11 and flange 10 are severed com-
pletely along one side so that the seal device may be
apened out and placed about the elongaied member 5
without the necessity of threading the elongated mem-
ber through the sleeve member sand flange. After the
seal device has been 5o assembled to the elongated
member the edges of the slit are brought together and
the clamp strip 32 is Jocated 10 embrace the rib 25 10 10
re-establish continvity of the wall of the sleeve member
11 and of the base flange 10.

The operstor may then close the clamp elements by
deflecting the arms 35 and 36 inwardly by the use of a
pair of pliers or a like hand tool. This will bring the arms 15
35 and 36 into a generally paralle] relation as shown at
3% in FIG. 3, thereby compressing the edges of the slit
tghtly to form a seal. It wili be appreciated that when
the arms of the clamp clements are 50 squeczed to-
gether, the end portion 37 of the arms 35 will pinch the 20
neck portion 28 of the 1ib and be firmly seated beneath
the head portion 30. These various interactions between
the clamp elements and the rid ensure that the clamp
element cannot be accidentally dislodged from the rib
25, and the rib 25 is firmly compressed to form an effec. 25
tive weather tight seal therebetween.

In the above described coustruction the sleeve 11 and
base flange 10 are slit adjacent to the rib 25 when the
seal device is to be installed, however, it is 1o be undes-
stood that the seal device may be manufactured with 30
the sieeve and base flange alresady split, with the clamp
strip integral thercwith and extending along one edge of
the slit and the rib extending slong the other edge of the
slic.

In 2 further altemnative construction, as illustrated in 35
FI1G. 4 of the drawings, the seal device may be manu-
factured in the form of a generally flat rubber moulding
of segmenta! shape. In the form iltustrated the scgment
is approximately 270" of ar¢ so the two radial edges 50
md 53 have an included angle of about 90°. A rib 64 and 0
clamp strip 62, generally constructed as previously

are provided along the edges 50 and S1in s
like manner to that previously described.

Along the perimetal arca 49 of the flat moulding is
metal strip 58 secured to the rubber moulding. The strip 45
58 may be bonded to the surface of the moulding. inlsid
therein, or embedded therein with or without bonding
between the metal and rubber. The strip 88 has stots 60
extending in from each of the Jongitudinal edges 61 of
the strip. The junction of the slots with the edge of the 50
strip are radivsed to reduce the risk of the corners picre-
ing the rubber. The metal strip may be stretched in the
Tongitudinal direction by applying tension to the strip 1o
open out, that is widen, the slots 60. This stretching of
the strip is a non-resilient stretch and will effect » similar 55
stretching of the yubber of the moulding in the area of
the metal strip,. The functioning of the slotted metal
strip has been further described caslier in this specifica-
tion.

When the flat moulded ses] device is to be used the 60
two radisl edges 50 and 51 are brought into abuiting
relation about the elongate member, and the clamp strip
€2 and rib 65, are operatively interengaged 10 form &
sealed joint between the edges 50 and S1. There is thus
formed a generally cooical shaped sleeve 110 with the 65
perimetal arez 49, carrying the strip metal 58, generally
co-extensive with the sleeve 112 s shown in FIG. 8.
The perimetal area 49 may then be increased in length at

8

the Jower edge by stretching the metal strip $8 to in-
crease the widih of the slots 60 and thereby increase the
circumferential length of the lower edge of the peri-
metal area. The sbility to increase the length in 2 non-
resilient manner enables the perimetal ares to be formed
into an annular flange 10a projecting outwardly around
the lower large end of the sleeve 11a and co-axial there-
with, as shown in broken outline in F1G. 5.

In a prefesred construction, the clamp strip is s
shown in FIG. 6 comprising a plurslity of clamp ele-
ments 63 of U shape, interconnected by web sections 69.
The respective arms 65 and 66 of each clamp element
are of the same construction but of opposite hand, with
respective tnwardly directed end portions 67 and 68,
Duting moulding of the sleeve and base flange of either
of the previously described embodiments of the sealing
device the inwardly directed end positions 67 of the
arms 65 are embedded in the rubber of the sleeve and
base flange moulding. As a result of this embedding of
the end portion of arms 65 in the moulding the clamp
strip is securely attached to the moulding, with the
moulding extending through the gaps formed between
sdjacent clamp clement arms 65, Also a continuous strip
71 of rubber is provided within the clamp elements
adjacent the arms 685,

The secusement of the clamp strip to the sleeve snd
fiange a5 sbove described is primarily for retsining them
in assembly prior to installation. Upon installation, the
closing of the clamp elements sbout the rib 25 to clamp
the two edges of the sleeve and flange together will
effect lasting securement of the clamp strip to the
moulding forming the sleeve and base flange.

In each of the above desctribed constructions of the
seal device, when being imstalled the base flange 10 is
manually deformed to closely follow the contour of the
surface of the cladding sheet 9 to which it is being fitted.
The base flange is secured 1o cladding sheet 9 through
which the elongated member 8 extends by screws, bolts
or rivets that pass through the base flange and cladding
sheet. Where the slotied form of the metal strip is incor-
porated in the base flange, the screws, bolts or rivets are
passed through 2 part of the metal strip or through a
washer or the like. The installation of the screws, bolts
or rivets achieves a clamping or compression of the
resilient material of the base flange between the metal
stﬁptndtbedaddingsheetmpmvideancffecﬁve
westher tight seal thesebetween. If desired, a sealant
paste or the like may be used between the cladding
sheet and base flange.

As previously referved to, the sealing device is prefer-
ably installed so the side thereof on which the rib and
clamp means are provided is located on the Jower side
or downstream side with respect to the water flow over
the roof or cladding sheet. This results in the slit adje-
cent the rib facing downstream with respect to the
water flow and therefore reduces the risk ofleaksge due
to incorrect installation or damage subsequent to instal-
lation.

In the embodiment illustrated in FIGS. 4 snd 5, a fold
or pleat 70 is formed at the function of the sleeve 1la
and base flange $0a during moulding of the seal device.
The fold 70 is a maximum height at the mid-portion of
the length off the fold snd progressively decrease
toward each end thereof. As seen in FIG. 4 the fold 70
creases a short distance from the respective radial edges
50 and 51. This results in an opening being left on either
side of the ridge formed by the clamp elements and the
rib assembly of the seal device when installed. Accord-
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" ingly, s this ridge is on the downstream of the instelled
seal device, water collecting berweén the fold 70 and
sleeve 11e may freely drain therefrom around the re-
spective eads of the fold.

This form of fokd may also be incorporated in the seal
device as described with refereace to FIG. 1. A further
advantage of the fold 70 is that it provides an increase in
the flexibility between the sleeve and base flange 1o
sccommodate relative misalignment and movement
thercbetween.

I claim:

1. A seal device for providing a weather seal between
an clongate member and a cladding sheet through
which the elongate member extends, the seal device
comprising an sapertured base member of resifient de-
formable material 10 be located in use in superimposed
relation 10 the sheet with the elongate member extend-
ing through the aperture, a sleeve of resilient deform-
able material integral with the base member and pro-
jecting from one side thereof, the sleeve member en-
compassing said aperture in the base member so that in
use the elongate member also extends throngh the
sleeve member, a rib formed integral with the sleeve
and base member projecting outwardly from the exter-
nal surface thereof, said rib extending generally down
the length of the sleeve and across the base member to
the outer edge thercof, whereby in use the wall of the
slceve and base member is slit adjacent 0 and for the
full length of the rib 10 pesmit opening of the sleeve and
base member for fitment about the elongated member,
and clamp mesns secured to the sleeve and to the base
member extending parallel 10 and for the length of the
7ib 50 the slit can be made berween the rib and the clamp
mesns, the clamp means comprises a series of clips inter-
connected in a strip form, the interconnection between
the clips being flexible at least in the loagitudinal direc-
tion, each clip having a portion 10 receive and embrace
the rib and is pon-resiliently deformable to grip the rib
to thereby sealably close the slit to secure the sleeve and
base member sround the elongated member, whercin
the sieeve and base member are molded integral in &
generally plansr form of segmental shape, having two
substantially radisl edges, wherein each of said clips has
2 lateral extension at ooe side forming & finger secured
to s2id sleeve and said base flange to effect securement
of s3id clamp strip thereto, said rib extending along one
said radial edge and the clamp means extending along
the other said radial edge, said sleeve having an upper
edge portion having a plurality of radially-spaced cir-
cwmferential guide ridges for ease of cutting the edge
portion to tightly fit the elongate member.

2. The weather seal a5 defined in claim I, wherein a
perimetal margin portion extending between said radial
edges and has bonded to one face thereof & continuous
metal strip adapted to be non-resiliently stretchable in
the circurnferential direction, whereby said strip will be
stretched when the perimetsl margin portion is de-
formed outwardly to form the base member and thereby
retain the base member in that disposition.

3. The weather seal as defined in claim 1, wherein the
strip of metal has circumferentially spaced slots formed
therein extending from at least one edge thereof in a
difrection across the direction of strecch.

4. The weather scal as defined in claim 3, wherein the
slots in the strip of metal extend from opposite edges of
the strip.
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§. The weather seal as defined in claim 4, wherein the
slots in the strip of metat aliernately extend from oppo-
site edges of the strip.

6. The weather seal as defined in claim 5, wherein the
annuiar member of non-resilient deformable metal is
located sbout the sleeve and bonded in face to face
refation to the base member and is adopted to be mjanu-
ally stretchable in the circumferential direction. ]

7. The weather seal as defined in claim 6, wherein the
annular member has circumferentially spaced slots
formed therein extending from an edge thereof in a
direction across the direction of stretch.

8. A seal device for providing a weather seal between
an elongate member and 2 cladding of a building sheet
through which the elongste member extends, the sea)
device comprising an apertured base member of manu.
ally deformable resilient material to be located in use in
superimposed relation to the sheet with the elongate
member extending throagh the aperture, a sleeve of
manually deformabie resilient matertal integral with the
base member and projecting from one side thereof, the
sleeve member encompassing said aperture in the base
member 3o that in ude the elongate member also extends
through the sleeve member, a rib formed integral with
the sleeve and base member projecting outwardly from
the external surface thereof, said rib extending generaily
down the length of the sleeve and across the base mem-
ber to the outer edge thereof, whereby in use upon
splitting the wall of the sleeve and base members adje-
cent to and for the full length of the rib permits opening
of the sleeve and base member for fitment about the
clongate member, and clamp means secured integrally
ta the sleeve and to the base member and extending
parallel to and for the length of the rib so that upon
splitting the slit is made between the rib and the clamp
means, the clamp means comprises a series of clips inter-
connected in a strip form, the interconnection between
the clips being fiexible at least in the longitudinal direc-
tion, each clip having a portion to seceive and embrace
the rib and is non-resiliently deformable to grip the rib
and thereby by the deformation alone sealably ¢lose the
slit 10 secure the sleeve and base member around the
elongate member, wherein each of said clips has a lat-
era] extension at one side forming a finger secured to
said sleeve and said base flange t0 effect securement of
said clamp strip thereto, said rib having 8 neck portion
for conforming the rib to the clamp means.

9. The weather seal as defined in claim 8, wherein
each clip is of generally U shape crosssection and the
clips are interconnected in spaced relation at the base of
form a channel tike strip, one arm of each U shape clip
on the same side of each clip being secured to the sleeve
or base member at 2 Jacation 50 the slit can be made
between the rib and arms of the clips secured to the
sleeve and base member. ‘

10. The weather seal s defined in claim 9, wherein
eack said one arm has an end portion thereof turned
inwardly toward the other arm of that clip, said tumed-
in portion on each clip being embedded in the sleeve or
base member.

11. The weather seal as defined in claim 10, wherein
the slecve and basc member are moulded integral in a
generally planar form of segmental shape, having two
substantially radial edges, said rib extending along one
said radial edge and the clamp means extending along
the other said radial edge.

12. The weather seal as defined in claim 11, wherein
the perimetal margin portion of said segmenial shape
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extending between said radial edges forms and said
base, has bonded to one face thereof a continuous metal
strip adapted (0 be non-resiliently manually stretchable
in the circamferential direction, whereby said strip will
be stretched when the perimetat margin portion is de-
formed outwardly to form the base member and thereby
retain the base member in that disposition.

13. The westher seal as defined in claim 12, wherein
the strip of metal has circumferentially spaced slits
formed therein extending from at Jeast one edge thereof
in a direction across the direction of stretch.

14. The weather seal as defined in claim 13, wherein
the slits in the strip of metal extend from opposite edges
of the strip.

15, The westher seal as defined in claim 14, wherein
the slits in the strip of metal alternately extend from
opposite edges of the strip.

16. The weather sesl as defined in claim 8, wherein
the sleeve and base member are formed with said slit
therein located between and extending the length of
szid rib and clamp means.
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17. The weather seal as defined in claim 8, wherein an
annular member of non-resilient deformable metal is
located about the sleeve and bonded in face to face
relation 10 the base member whereby the base member
will take-up and retain any contoured shape imparted to
the annular member.

18. The weather seal as defined in any one of claims
8 10 10, wherein an annular member of non-resilient
deformable metal is located sbout the sleeve and
bonded in face to face relation to the base member and
is adopted to be manually stretchable in the circumfer-
ential direction.

19. The weather seal as defined in claim 18, wherein
the annular member has circumferentially spaced slot or
slits formed therein extending from an edge thereof in &
direction across the direction of stretch.

20. The weather seal as defined in claim 19, wherein
the slots or slits in the annular member extead from
opposite edges of the annular ember.

21. The weather seal as defined in claim 20 wherein
the slits in the annular member alterately extend from
opposite edges of the annular member.

¢« & 3 5 9

ALP00263

.







US005826919A

é United States Patent g () Patent Number: 5,826,919
Bravo et al. [45] Date of Patent: Oct. 27, 1998
[54] FLEXIBLE PENETRATION FITTING otal Cotainment, U.S. Price Mamual, Publication No.

» i . * patgd“ M *
{75] luventors: Sergic M. Bravo, Los Alamitos; Don PM1500, Effective Date Apr. 1, 1995, Su 1

K. Mukai, Pasadena, both of Calif. 1994 (pp. 1-34).
. . Contsinment  Technologies  Cosporaticn, PERMA-
[73] Assignec: S. Brave Systems, Inc., Buena Park,
Calif. ’ FLEXX™ (4 pages).

Eaviron Products, Inc., Environ Safe Products designed for

21 1. No.: 889,
(21}  Appl. No.: 889,900 future generations, (12 pages).

[22] Filed:  Jul 8§, 1997
. Total Containment, U.S, Pricc Manual, Publication No.
Related U.S. Application Data PM1500, Effective Datc Apr. 1, 1995, Supersedes May 1,

[63] Contimustion-in-part of Ser. No. TI4ATL, Sep. 16, 1906, 1994 (pp. 1-34).
sbandoned.

(51} Int. Q18 FIL Y04 prsry Examiner—Dave W. Arola

[£2 R (X o R —— 285/1392; 285/139.3; | iy Fn:zc-dn' ic, Packer & Hale, LLP
2857148.25; 285/192; 285236 Aormey, Agens, or istic, Packer ’

[58] Flehd Of SCANCE v 285/48, 49,50, 57} ABSTRACT

285/137.1, 139.2, 139.3, 142.1, 148.25,

205, 226, 229, 236, 348, 368, 192 4 fexible penciration fitting is provided for scaling the bole
{56] Refereuces Cited through which ¢ pipclinc penctrates a wall of an under-
OCUME grouad containment box. The penetration fitting includes a
Us. P NTS flexible boot with & scaling flange for providiag a first seal
igﬁ:’gg ;ﬁgg HoIAR wovrccsisrm s 285226 X against the inside wall of the box. The scaling flange is beld
4:480:860 1171984 - against the wall by a backing ring ph‘ocd against the m.nsidc
5,027,665  7/1991 wall of the box. The backing ring includes a plurality of
5,129,684 /1992 studs extending through the wall agd imto the box. A
gﬁ’gé ;ﬁg compression ring with a plurality of holes is placed over the
5,366,318 11/199¢ Brancher ..omecureocensiinens 285092 X sealiog flange with the studs of the backing ring ex(ending
i threaded to the studs

FOREIGN PATENT DOCUMENTS though the biokes. A plurality of auts are
to bold the sealing Aange firmly sgeinst the inside wall of the

835239  3/1952 GEMDADY .coersrmsesmmressnenens 289/236 . . “qe
84956 1111935 Sweden womon " 2851192 box, The fAexible boot also inctudes a sleeve for providing a

339678 1171930 United Kingdom wmm. 285192  S6cond scal against the oulside surface of the pipeline. The

339678 1019%0 United Kingdom oo 285/192  sloeve is stepped with different sized openings so as fo be
OTHER PUBLICATIONS able to receive different sizes of pipelines. A hose clamp
. . . placed around the slecve at the appropriate sized opening
Contsipment  Technologics  Corporation, PERMA- . -
FLEXX™ (4 pages). seals the sloeve against the pipeline.
Eaviron Products, Inc., Environ Safe Products designed for
future generations, (12 pages). 5§ Claims, 10 Drawing Sheets
49\
38
“@ 139
0N 4
£7-. f: E 137
B 10
46 “ P !
125 36
; -
13- 151
15 118 12
17
128 :
.:::
12672 ) T 121\ 130
122 123 124 AS HOLDINGS, INC.

v. H&C MILCOR, INC.
Opposition No. 91182064

ALP00232




U.S. Patent Oct. 27, 1998 Sheet 2 of 10 5,826,919

N
L ol
M
n ©
o - 0 Ta)
N~
o~ O
o n"
- ﬁ ~
© ULl I~ '~
N
o NN N = -—)
) nMn U
0
N)
0 \
< 2
/J//--—W
5

FIG.2

28
20

25

33
31
17

ALP00234




: U.S. Patent Oct. 27, 1998 Sheet 3 of 10 5,826,919

FIG.3
/44
42
/ / \/
AN N~ 43
\ \
/g\ \4

Y/ /.
G N
E-N
n

ALP00235




U.S. Patent Oct. 27, 1998 Sheet 4 of 10 5,826,919

FIG.4a °

49
38
\’% ( 10
48 r ‘/\_/

ﬁp 41\/_5;
47 N ¢
37
33— N\
| 31
28 28
24
|58
59

ALP00236




U.S. Patent Oct. 27, 1998 Sheet 5 of 10 5,826,919

FIG.4c /’“\<fff3

49
37
47 41 10
46 Y
33
31
28 28
24
36 61
62
37
FIc.4d \( & D
47 10
/—v'

31

Ji sz

ALP00237




U.S. Patent Oct. 27, 1998 Sheet 6 of 10 5,826,919

(@]
-
3 5
— -—
00
n
B
ﬂ
T T -
-
5

HLIHUUL

46

125
133
131
151
117
128
124
126

ALP00238




U.S. Patent Oct. 27, 1998 Sheet 7 of 10 5,826,919

ALP00239




U.S. Patent Oct. 27, 1998 Sheet 8 of 10 5,826,919

:r |
118
Y g
RSN CS S S SKKNNSKKNKNSSENASSTE NSNS SANSSAONSNSNNNSNSNANANNS N\ \NJ
J Ll L__g L
T 59
i {
¢

ALP00240




U.S. Patent Oct. 27, 1998 Sheet 9 of 10 5,826,919

il
S OO O O OSSO O O OSSN S SISSSESSESSANANNNSNANNAY WY

59

l

.

ALP00241




U.S. Patent Oct. 27, 1998 Sheet 10 of 10 5,826,919

FIG.10

ALP(0242




5,826,919

1
* FLEXIBLE PENETRATION FITTING

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of patent appli-
cation Ser. No. 08/714,471, filed Sep. 16, 1996, abandoned.

FIELD OF THE INVENTION

The present invention relates to 2 fiexible peactration
fitting for use with a secondary contaitment box. More
particulatly, it relates to a universal penetration fitting that
can be used with a broad range of sizes of flexible or rigid
pipeline inctuding various configurations of coaxial pipe-
Hnes. The penetration fitting is also simpk 0 replace in the
cvent it becomes damaged after installation.

BACKGROUND OF THE INVENTION

For several years there has been a growing awarcness of
air and water pollution problems caused by leaking liquids
sach as gasoline that flow through buried pipelines such as
those present at gasoline secvice stations. As a result, sec-
ondary containment systems have heen developed for these
systems. A sccondary coatainment system typically includes
2 primary pipelioe in which a product such as gasoline flows
from an underground storage tank to a product dispenser,
The system aiso iocludes a secondery pipeline that sur-
rounds the primary pipcline. The purpose of the secondary
pipelioe is to contain any fluid that may leak from a damaged
primary pipeline, and prevent the fuid from contaminating
the surrounding ground. The sccondary pipeline is gencrally
monitored for fiuid collection so that any leak in the primary
pipeline can be repaired promptly.

Fitings known as bulkhead fittings or peactration Gttings
are genecally used in combination with secondary contain-
ment systems {0 permit a buricd pipeline to penciraic the
wall or bulkhcad of a containment box. Containmem boxes
are liquid-tight boxes associated with connections in the
primary pipeline. For ¢cxample, containment boxes ate often
provided under product dispensers, at product pumps, or at
other junctions in the primary pipeline to contain any
prodoct that may leak or spill from the primary pipeline
associated with such equipment. A penctration fitting pre-
vents any such liquid that is collected in a cootainment box
from contaminating the ground by sealing the bole in the
wall through whick the pipeline peactrates the wall of the
containment box.

Many different types of poncteation fittings bave been
developed. A popular type of peactration fitling is a boot
made from a resilient clastomeric material which imparts
flexibility to the joint between the pipeline and the contain-
ment bax. Ouoe such a boot is disclosed at FIG. 22 of U.S.
Pat. No. 5,297,896 10 Webb. According to the Webb patent
the comtainment box inclades a pipe catry hole through
which the pipelioe extends. Surrounding the entry hole are
a plurality of stud holes which assist in fastening the boot to
the wall of the containment box. The boot is installed from
the outside of the containment box asd includes a flexible
sleeve section exteoding from a scaling flange. While the
sealing 8ange is located outside the box, the slecve extends
through the pipe eatry hole and into the box. The sealing
flange includes integral studs that extend through the stud
holes of the containment box. The studs also extend through
a plunality of holes in a compression ring located in the box.
Nuts are threaded over the studs to press or the compression
ring which in turm pulls the sealing flange against the outer
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surface of the wall of the containment box (o effect the seal.
The pipeline extends into the box through the flexible sleeve
portion of the boot and is sealed to the sleeve portion with
a hose clamp.

A similar penctration fitting is sold by Eoviron Products,
Inc. of Lionville, Pa. This peneteation fitting additionally
includes a retum bend in the flexible tbe portion such that
the slecve is made of a flexible tube that first extends away
from the containment box and then turas inward on itself to
exiend through the bole in the wall of the containment box.
Such a return bend provides further fexibility o the boot.

Fittings with boot portioas that are stepped to accommo-
date two different sizes of pipes are also known. Such
penctration fittings allow a single fitting to scal against two
different sizes of pipeline where the two pipelines are
provided in a coaxial arrapgement. Such peaetration fittings
can also include inserts that can be clamped in place within
the flexible tube to allow a single penctration fitting to
accommodate diffscent sizes of pipelines. Examples of such
penetration fittings and ioserts are those sold by Total
Coutainment, lac. of Exton, Pa.

Because prior ant penetration fittings include 1 boot made
from 3 resilient material, the boot can periodically crack or
tear. If the integrity of a penctration fitting is compromised
due (o a2 crack or lear in the boot, it must be replaced.
However, one important problem with prior art penctration
fittings is that they gencrally cannot be casily removed and
reinstalled. Because such a peactration fitting is installed on
the containmeat box from the oultside, excavation is required
10 pul a pew peactration fitting in place. Such excavation can
lead 10 exicnsive maintenance costs as well as pralonged
downtime of a service station.

SUMMARY OF THE INVENTION

The peactration fitting of the present invention is used for
forming 2 seal betweea a pipelioe and a wall of 3 contain-
ment box. An optional gasket is placed on the outside
surface of the wall of the box. A backing ring is also
provided outside of the box with a pluality of studs exicad-
ing from it. The studs arc aricated to extend through a
plurality of holes in the gasket and iato the box. A flexible
booct is provided with a sealing flange for placement against
the inside surface of the wall. The scaling flange includes a
plunality of holes through which the studs extend.

A compression ring is provided over the sealing fange
inside the box. The compression ring also has a plurality of
holes through which the studs extend. The boot is scaled to
the inside wall of the box at the sealing flange by threading
nuts to the stads which press the compression ring against
the sealing flange and piess the scaling flange against the
wall. The optional gasket between the backing riog aod wall
of the box provides further sealing in the event there is
Teakage (hrough the boles in the sealing flange.

Extending from the sealing flange is a slecve for receiving
the pipeline. Io the preferred embodiment the sleeve
includes a retumn beud which provides added flexibility to
the boot. The preferred embodiment also includes a stepped
sleeve configuration in which the circumference of the
sleeve decreases in increments along ifs length. This con-
figuration permits the boot to accommodate 2 pumber of
different sizes of pipelines including coaxial pipelines bav-
ing inner and outer pipelines. A particular pipeline is scaled
to the sleeve by a hose clamp at the appropriate location
aloag the leagth of the sleeve where the pipeline best fits.
Any portion of the sleeve smalfer than the pipeline can be
removed easily with 2 utility knife.

ALP00243




5,826,919

3

An important benefit of the penetration fitting of the
present invention is that once the backing ring is in place, the
boot can be installed entirely from inside the containment
box. This permits 2 damaged boot to be replaced without the
need for excavating around the contaiament box.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features, aspects, and advantages of the present
inveation will be more fully understood when considered
with respect to the following detailed description, appended
chims, ad accompanying drawings where:

FIG. 1 is ap exploded petspective view of a fexible
penetration fitting of the present invention;

FIG. 2 is a sectional elevatioa view of the peactration
fitting of FIG. 1;

F1G. 3 is a sectional elevation view of an alternative inseet
for use with the pepeication fitting of FIG. 1;

FIGS. da—4d arc scctional elevation views of the penetra-
tion fitting of FIG. 1 whea used in various pipeline confign-
rations;

FIG. 5 is a scctional clevation view of anather embodi-
meat of the invention;

FIG. 6 is a top plan view of the flexible boot of FIG. §;

FIG. 7 is a bottom plan view of the compression sing of
FIG. §;

FIGS. 8 and 9 arc clevation views of the pesetation
fitting of FIG. § illustrating the flexibility of the boot wheo
installed; and

FIG. 10 is an elevation view partly in section illustratiog
the penctration fiuing of FIG. § installed on a csrved wall.

DETAILED DESCRIPTION

According 10 the present invention, a flexible penetration
fitting 10 as illustrated in FIGS. 1 and 2 is provided to seal
a wall 12 of an underground contaismeat box at the point
where a pipeline (oot shown) peneirates the wall. The
containment box includes a first pipe entry hole 13 through
which the pipe extends and a plurslity of mountiog holes 14
arranged around the entey hole for mounting the pencication
fitting to the containment box.

The penetration fitting includes a fiexible boot 16 made of
a resilient oil resistant elastomeric material. The boot
includes a ring-shaped sealing flange 17 for providing a seal
against the inside surface 18 of the containment box wall.
The boot also includes an integral flexible tube portion 19
that extends from the scaling fange. In the preferred
embodiment, a first owtwardly extending portion 21 ol the
tube extends in an outward direction away from the coa-
tainment box. The tube then forms a rewurn bend section 22
where it turns back on itself in an imward direction and back
into the containmeat box to form a skeve section 23. The
sleeve section provides 3 scaling surface for sealing against
the pipeline as will be discussed in fusther detail below.

The penctration fitting also includes a backiog ring 24
provided outside the containmeat box. The backing ring
includes a ring portion 20 with a plurality of studs 25
extending in a direction pemendicular to the plane of the
ring portion. Preferably, eight studs are provided spaced
equidistantly around the circumference of the backing ring.
Tn the preferred embodiment the ring portion of the backing
ring is made of a dursble polymeric material with cight bolts
26 fastened to the backing ring by cmbedding their beads 27
within the backing ring. The threaded shafts of the bolts act
as the studs for the backing ring. The backing ring is placed
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around the pipe cntry bole outside the containment box with
an optional gasket 28 between it and the wall. The studs of
the backing ring extead through a plurality of holes 29 in the
surface of the gasket, through the plurality of mounting
holes in the wall of the box and into the box. The studs
further extend through 2 plurality of holes 30 in the sealing
flange of the boot.

A compression riog 31, also with a plurality of boles 32
for cooperating with the plurality of studs is provided inside
the containest box. The compression ring is preferably
made of a fairly rigid material compared to that used for the
flexible boot. While the compression ring may be made of
metal, it is preferably made of a fairly rigid polymeric
material such as that used for the ring portion of the backing
ring. Eight nuts 33 are threaded to the studs and press the
compression ring against the scaling flange to press the
sealing flange against the inside wall of the containment box
sealing the boot to the containmeant box.

The flexible sieeve of the boet is designed to receive 2
variety of different pipe sizes. This is achieved by a stepped
configuration in the circumference of the slecve. A fiest
circumference 36 is provided on the sleeve at a point near
the sealing Aangc. The first circumfereace is capable of
receiving a first pipe with a relatively large diameter. As the
sleeve extends away from the scaling flange, the first cir-
cumference necks down to a sccoad circumfercoce 37 for
receiving & second pipe with an intermediate diameter.

In the preferred embodiment, the penetration fitling also
includes a first insert 38 having an outside diameter 39 for
cooperating with the socond circumference of the sieove.
The outside diameter necks down to a narrower section with
ap inside opening 40 for recciviog ¥ thied pipc with a
relatively small diameler. A struciural ring 41 made of 2
fairly rigid material is provided inside the first insert at the
first diameter to prevent cither the insert ox the sfceve from
collapsing when the insert is attached to the slecve. A second
insert 42 as jllustrated is FIG. 3 is also provided similar to
the first insert. The sccond insert has an outside diameter 43
for cooperating with the second circumference of the slecve
and an openig 44 for recciving a fourth pipe with a
telativcly small diameter different from the diameter of the
opening of the first insert. Like the first insert, the sccond
insert includes a structural ring 45 for preventing the insert
or the sleeve from collapsing whea attached to the skeeve.
Preferably, the first and second inserts are made of a resilicnt
elastomernic material similar to that used for the boot. The
structural rings are made of a moee rigid material, preferably
a polymeric material similar to that used for the backing
ring.

According to the preferred embodiment, the first circum-
ference is sized 4o receive 2 4 inch pipeline and the second
circumference is sized 1o receive 2 3 inch pipeline. The
opening of the first insert is sized 10 receive a 2 inch pipcline
while 1he opening of the second insert is sized lo reccive a
1% inch pipeline. Asingle penctration fitting baving a sleeve
of this design can receive four different sizes of pipeline.

A pluntity of circumferentiat clamps such as radiator
clamps or hose clamps are provided to cffect the various
seals to the sleeve, Such clamps are well known in the ant
aod genenally include x circular band in which the circum-
fecence cap be adjusted by turning a screw or boli located oo
the hand, Referriog back to FIG. 2, a first hose clamp 46 is
provided at the first ciccumference to seal the sleeve against
a large dismeter pipe. The hose clamp can be tighteaed with
a too) such as a wrench or screwdriver 1o scal the slecve
against the pipeline. A second hose clamp 47 and a third bose
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clhmp 48 are provided next to one another at the second
circumierence t0 seal the sleeve against either an interme-
diate dismeter pipeline or one of the inserts, A fourth hose
clamp 49 and a fiftb bose clomp 51 (FIG. 3) are provided to
clamp the opening of the first and second inserts around
small diameter pipclines.

Aplucality of circumfercatial beads 52 cunning around the
sleeve above each hose clamp belp to keep the hose clamps
in place at their respective points along the sleeve. The beads
arc also useful in that they can be used as guides for
trimmiag from the boot any portion of the skeeve that will
not be used. For example, if the boot is used to scal a large
diameter pipeline, the portion of the skeve above the bead
;L:the first hose clamp can be trimmed such as with a utility

e.

The stepped sleeve design and inseris make the penetea-
tion fitting capable of accommodating a numbes of different
piping configurations. Just 3 few of the many different
piping configurations ave fllustrated in FIGS. da-44. 1p FIG.
44, the penetration fitting 10 is shown instalied oo a system
with a coaxial pipeline in which an outer pipeline 56 is
provided with a 4 inch diameter and an inoec pipeline 57 is
provided with a 3 inch diametee. The outer pipeline is scaled
to the skeve at the first circumference 36 by the first hose
clamp 46. The inacr pipeline is sealed w the sleeve by the
second bose clamp 47 at the second circumference 37. The
postion of the sleeve above the second hose clamp bas been
cut away in this instaltation.

According to FIG. 45, the penetration fitting 10 is shown
installed on a second coaxial pipeline configeration in which
an outer pipeline 58 is provided with a 3 inch diameter and
an innec pipeline 9 is provided with a 2 inch diameter. The
outer pipeline is sealed at the second circumference 37 with
the second hose clamp 47. The first insect 38 is sealed 1o the
second circumierence with the third hose clamp 48 and the
inoer pipeline is sealed o the opening 40 of the first insext
by the fourth bose clamp 49.

Refetring © FIG. 4¢, the penctration fitting is configured
as installed on yet another coaxial pipeline configuration. An
outer pipeline 61 is provided with a 4 inch diameter and is
sealed at the first ciccumference 36 by the first hose clamp
46, The first insert 38 is sealed to the sccond circemference
37 by the second hose clamp 47. The portion of the sleeve
above the second bose clamp has been cut away for this
instaliatica. An inncr pipeline 62 with a 2 inch diameter is
scaled at the opening 40 of the first insert by the fourth bose
clamp 49.

Referting to FIG. 44, yet another piping configuration is
illustrated. Heee a pipeline 63 with a 3 inch diameter is
sealed to the sleeve at the second circumfereoce 37 with the
second hose clamp 47. For this installation the portion of the
skeve above the second hose clamp has beca cut away.

Still otker configurations are possible with the penctration
fiting of the present invention. A single penetration fitting
can be used to accommodate pipelines baviag dismeters of
4 inches, 3 inches, 2 inches and 1% inches. The same
penetration fitting can also accommodate coaxial pipelines
in which the ioncr aod outcr pipeline diameters arc
{cxpressed as outer diameter ip inches x inner diameter in
incbes): 4x3; 4x2; 4x1%; 3x2; and 3x1%. The penctration
fitting can also be used with cither rigid of flexible pipelines.

Another embodiment of the present invention is illus-
trated in FIGS. S, 6 and 7. This is presently the most
preferred embodiment. According to this embodiment as
illustrated in FIG. S, a penctration fitting 110 is attached to
the wail 12 of the containment box. The penetration fitting
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includes 2 flexible boot 116 (alkso see FIG. 6) with a sealing
flange 117 that seals the flexible boot against the inside
surface of the wall of the coptainment box. The generat
shape of the flexible boot is identical to the previous
embodiment in that it includes a return bend 122 aod a
sleeve section 123 with a first ciccumference 136, a second
circumference 137 and an insert 38, First, sccond third and
fourth hose clamps 46, 47, 48, 49 are also provided.

Alsa like the prior embodiment, the heads of a plurality of

bolts 126 are embedded within a ring portion 120 of a
backing ring 124. Preferably, the bolts are embedded in
hexagrnal holes in the ring portion and sealed with an epoxy
or a scaler such as silicone 127. One impontant difference in
this embodiment over the prior embodiment is that rather
than including bolts with shafis threaded their catire leagths,
the shafis include a smooth shoulder 128 adjacent the head
which extends into 2n outer threaded stud 128 opposite the
head.
Another difference is the inclusion of a number of lips
151, each with a chamfered edge which circumferentially
surrounds cach of the sealiog Aange boles 130 on the surface
152 of the sealing flange (FIGS. 5 and 6). The lips mate with
a pharality of couater bored holcs 132 oo & compression ring
131, each of the counter bored holes including each having
a similarly chamfered edge. In the most preferred
cmbodiment, the scaliog flange boles are slightly smallce
thao the diameter of the shoulders of the bolts. For % inch
diameter bolts, the hales in the sealing flange are preferably
©.010 inch smallec in diameter. It is also preferred that when
the penetration fitting is installed, the shoulder portion of
cach of the bolts should extend up to at keast the tops of the
lips on the sealing flange holes. It should be noted that evea
with such (olerances, a single size peactration fitting can fit
a oumber of different containment boxes haviog differcat
wall thicknesses as the width of tbe backing ring prevents
the wuts 133 from bottoming-out on the threaded portions of
the bolts during instaliation.

According to this embodiment, a particularly reliablc seal
among the components is achicved whea the plurality of
guls are tighteoed down on the studs. The tighteaing of the
nuts pot oaly presses the sealing flange against the inside
surface of the wall of the containment box by sandwiching
the sealing flange and the wall between the backing ring and
the compression ring, it also helps to seal against leakage
which may occur at the bolts. This is sccomplished by the

ioa between the lips on the scaling flange and the
counter bored boles of the compression ring whereby the
counter bored holes press the lips of the sealing flange
against the shoulder portions of the bolts. Without such a
design, in order to prevent leakage at the bolts, a second
gasket such as that iltustraled in the embodiment of FIG. 2
is required. In the prior art, [eakage at the bolts generally
prevented the mouating of a flexible boot to the inside wall
of the containmeat box.

Another advantage o the use of the penctration fitting of
the present invention is that the flexible boot permits great
fexibility in the joint between the wall of the containment
box and the pipeline pencurating the box. For example, as
showa in FIG. 8, a peaetration fitting 110 with a flexible boot
116 is illustrated in an instalation where the center axis 153
of the pipeline 59 does pot coincide with the center axis 154
of the eatry bole through the wall 12 of the box. Here, 2
penctration fitting with a sealing flange approximately seven
inches in diameter designed for up to a four inch pipeline
with an entcy bole of about 6 inches, is fitted with a two inch
pipelinc. By using the design of the present invention, an
offset between the ceater axes of the pipeline and the entry
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bok is permitted without compromisiog the integrity of the
seal. For an iostallation with the peacteation fitting described
above fitted for a three inch pipeline, an offset of % inch is
pormitted.

Purtbesrmore, the flexble boot permits the pipeline to
enter the box at a broad range of angles. This is io large pant
due L the low profile of the boot. In FIG. 9, 2 peactration
fitting 110 with a flexible boot 116 and a two inch pipcline
59 attached o the flexible boot is shown flexed to an angie
of about 9% degrees from 2 line perpeadicular to the wali of
the box. For 1 four inch pipeline, an angle of up io sbout 45
degrees from perpendicular is permitted withowt compro-
mising the integrity of the seal.

Another important feature of the present fnveation is that
if the boot of a penetration filting were 1o crack of tear, anew
boot can be installed without excavating the ground around
the containment box. First the primary pipeline i discon-
nected from the equipment inside the containment box. Thea
the guts and the compression ring are removed from the
penetration fitting. The dansaged boot is removed and & pew
bowt is placed over the pipeline such that the boles in the
sealing flange fit over the studs of the existing backing ring.
The compression riag and uuts arc then reinstatied to seal the
new boot against the wall of the containment box. There is
genenally no need to replace the gasket. A bose clamp is
placed around the sleeve and tightened to scal the boot to the
pipeline. The primary pipeline can then be reconnected 1o
the equipmeat in the box with minimal downtime. Such a
simple method for replacing a boot is impossible with prior
art penctration fittings which are instalfed from the outside
of the box.

Yet another advantage of the nse of an embodiment such
as that illustrated in FIG. 4b is that the use of the insert
simplifics assembly of the piping system. The fiexible boot
of the penctration fitting can first be fastened to the box as
set forth above. The insert 38 can then be placed at an
appcopriate point on the inner pipeline 59 and agy fiting (not
shown) that is to be placcd on the inner pipeline can be
attached before the pipeline is set in place. The pipeline can
then be inserted into the boot, the second hase clamp 47 can
be tightened against the outer pipcline 58, the insert can be
slid along the inner pipeline until it rests within the sleeve of
the boot, the third hose clamp 48 can be tightcoed (o the
insert and the fourth bose clamp 49 can be tightened to
faston the inper pipeline to the boot, For coaxial pipelines
that require special equipment to attach a fitting to the inner
pipeline, it can greatly simplify assembly if the fitting is
sttached %o the end of the pipeline before the pipeline is
placed in the box.

‘The use of the insert also simplifics the Jater replacement
of the boot if the boot is ever damaged. In order o replace
a damaged boot, first the inner pipcline is disconnected from
any equipment in the box. Thea the nuts and compression
ring are removed aloog with the second and third bose
clamps 47 and 48. The inner and outer pipelines can be Jeft
in place with the insert attached and the boot can be pulled
over the pipeline including any fitting that may be attached

_to the inner pipelice. A new boot can then be pulled over the

pipeline and sealed as set forth above. Without an insert, it
can be difficult 1o pull 2 acw boot over the pipeline,
especially if the inner pipeline inchudes a permaccntly
mouated fitting.

Still another advaatage of the peoctration filting of the
present inventioa is that the flexible boot permits the fitting
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to be installed on a slightly curved wall without the use of
any special adaptors. According o FIG. 10, a penctration
fitting 110 with a flexible boot 116 is shown attached to a
containment box with a curved wall 112, Not oaly can the
flexibic boot be easily flexed to coaform to the cnrvature of
the wall, but since the ring portion 120 of the backing ring
124 and the compression ring 131 are slso made of a
somewhal resilicnt matenial, they too can conform to the
curvature of the wall. The preferred material for these
compogents is aa acetyl copolymer sold under the pame
Celcon™. This is also the preferred material for the ring
portion of the backing ring, the compression ring and the
structural rings of the inserts. A penctration fitting with a
seven inch flange and designed for up 1o a four inch pipelinc
can be mounted on a cylindrical wall having a radius of
curvature greater than about 10 inches without the need for
special fittings as are generally required for prior art pen-
clration filtings. For walls baving & smaller radius of
curvature, a dished backing ring with a sinilarly dished
compressioa ring can be provided for use with the same
flexible boot described above.

What is claimed is:

1. A penetration fitting for forming 2 seal between 2
pipeline and a wall baving an inside surface and an outside
surface, the pepetration fittiog comprising:

a backing ring comprising a ring portion and 2 plurality of
studs extending from the ring portion, the backing ring
for placement against the outside surface of the wall
and the studs for exteading through the wall, the studs
including a first smooth shoulder portion proximate the
ring portion and 3 second threaded portion distal the
ring portion;

a fiexible boot comprising:

a sleeve for receiving the pipeline; and

a sealing Range including a first face for placemeat
against the inside surface of the wall, a second face
oppositc (he first face, a plurality of apertures
extending between the first and second faces for
receiving the plurslity of studs, and a plurality of lips
extending circumfereantially around each aperture;

a clamp for scaling the sleeve of the fiexible boot ¢o the

» compression ring defining a plurality of boles for
receiving the plurality of studs, cach hole including 2
counter bore for mating with the lips of the scaling
flange; and

a plurality of nuts for cooperating with the studs to press
the sealing flange between the compression ring and the
inside surface of the wall.

2. The penetration fitting of claim 1 wherein the flexible

boot further comprises & return bend.

3. The penctration fitting of claim 1 whercin the flexible
boot further comprises a plurality of sicpped openings for
receiving a plurelity of different sizes of pipes.

4. The penetration fitting of claim 3 furtber compeising an
insert for cooperating with an opening to receive yet another
diffecent size of pipe.

§. The penetration fitting of claim 1 wherein the backing
rng and the compression ring are made of a deformable
material that permits the fitting (o be installed on a cusved
wall.
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1
FLEXIBLE PENETRATION FITTING

CROSS REFERENCE TO RELATED
APPLICATIONS

The present inveation is a continuatioo of application Ser. s

No. 08/889,900, now U.S. Pat. No. 5,826,919, filed Jul. 8,
1997,

FIELD OF THE INVENTION

The present inveation relates to a fiexible penctration
fitting for use with a secondary containment box. More
particularly, it relates to a universal penetration fitting that
can be used with a broad range of sizes of ficxible or rigid
pipeline including various configurations of coaxial pipe-
Yines. The penciration fitting is also simple to replace in the
event it becomes damaged after installation.

BACKGROUND OF THE INVENTION

For several years there has been a growing awarcaess of
air and water pollution problems caused by leaking liquids
such as gasoline that flow through buried pipelines such as
those present at gasoline service stations. As a result, sec-
ondary containment systcms have been developed for these
sysicms, A secondary coatainment system typically includes
a primary pipeline in which a product such as gasoline flows
from an underground storage tank (o a product dispenser.
The system also inchides a secondary pipeline that sur-
rounds the primary pipeline. The purpose of the sccondary
pipelioe is 40 contain any Guid that may keak from x damaged
primary pipeline, and prevent the fuid from cootaminating
the surrounding ground. The secondary pipelive is generally
monitored for Buid collection so that any leak in the primary
pipeline can be repaired promptly.

Fittings known as bulkhead fittings or peaetration fittings
are genenally used in combination with sccoadary contain-
ment systoms 10 permit a buried pipeline to penetrate the
wall or bulkhead of a containmept box. Containmeat boxes
are liquid-tight boxes associated with connections in the
primary pipeline. For example, contaioment bozes ace ofien
provided under product dispensers, at product pumps, or at
other junctions in the primary pipcline to contain ny
product that may tesk or spill from the primary pipeline
associsted with such equipment. A penctration fitting pre-
veats any such liquid that is coliccted in a contsinment box
from contaminating the ground by sealing the hole in the
wall through which the pipeline penetrates the wall of the
containment box,

Many differcnt types of peoetration fittings have been
developed. A popular type of penctration fitting is a boot
made from a resilient elasiomeric material which imparts
Bexibility to the joint between the pipeline and the coatain-
ment box. One such a boot is disclosed at FIG. 22 of US.
Pat. No. 5,297,896 10 Webb. According to the Webb patent
the conteinment box includes a pipe cotry bole through
which the pipeline extends. Surrounding the eotcy bole are
a plucality of stud holes which assist in fastening the boot to
the wall of the containmeat box. The boot is instalied from
the outside of the contaipment box and includes » flexible
sleeve section extending from a scaling flange. While the
sealing flange is located outside the box, the sleeve extends
through the pipe entry bole and into the box. The sealing
flange includes integral studs that extend through the stud
boles of the containmesnt box, The studs also extend through
a plurality of holes in a compression ring located in the box.
Nuts are threaded over the studs to press oo the compression
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ring which in turn puls the sealiog lange against the outer
surface of the wall of the containment box to effect the seal.
The pipeline extends into the box through the flexible sleeve
portion of the boot and is sealed 1o the sleeve portion with
3 hose clamp.

A similar penetration fitting is sold by Environ Products,
Inc. of Lioovillc, Pa. This pepetration fitting additionally
inctudes a retum bend in the flexible tube portion such that
the sieeve is made of a flexible tube that first extends away
from the containmeat box 2ad then turns inward on itself to
extead through the bole in the wall of the coatainment box,
Such a return beod provides further flexibility to the boot.

Fittizgs with boot portions that are stepped fo accommo-
date two different sizes of pipes arc also known. Such
penctration fittings allow a single fitting to scal against two
Jifferent sizes of pipeline where the two pipelines are
provided in a coaxial arrangement. Such peactration fittings
can also include inserts that can be clamped in piace within
the flexible tube to allow a single penetration fitting o
accommodatc difforent sizes of pipelines. Examples of such
penewation fitiogs and imserts are those sold by Total
Containment, ¥nc. of Exton, Pa.

Because prioc arl penetzation fittings include a boot made
from a resilicnt material, the boot can periodically crack or
tear. If the integrity of 2 penctration fitting is compromised
due 10 a crack or tear in the boot, it must be replaced.
However, onc important problem with prior art penctration
fittings is ihat they geneaally cannot be casily removed and
reinstalled. Because such a pencication fitting is installed on
the containment box from the outside, excavation is required
to put a new pepeteation fitting in place. Such excavation can
lead to extensive maintenance costs as well as prolonged
downtime of a service station.

SUMMARY OF THE INVENTION

The penetration fitting of the present invention is used for
forming a scal between a pipeline and 2 wail of & contain-
ment box. An optional gasket is placed on the outside
surface of the wall of the box. A backing ring is also
provided outside of the box with a plurality of studs extcod-
ing from it. The studs are oriented io extend through a
plurality of boles in the gasket and into the box. A flexible
boot is provided with a scaling flange for placement against
the inside surface of the wall. The scaling flange includes a
pherality of holes through which the studs extend.

A compeession sing is provided over the scaling flange
inside the box. The compression ring also bas a plurality of
holcs through which the studs extead. The boot is sealed to
the inside wall of the box at the scaling flange by threading
auts to the studs which press the compression ring against
the sealing flange and press the sealing fiange against the
wall. The optional gasket between the backing ring and wall
of the box provides further sealing in the event there is
leakage through the boles in the sealing flange.

Extending from the sealing flange is a sleeve for receiving
the pipelinc. ln the preferred embodiment the slecve
includes a return bead which provides added flexibility to
the boot. The preferred embodiment afso includes a stepped
skeeve configuration in which the circumference of the
sleeve decreases in increments aloog its length. This con-
figuration permits the boot to accommodate a pumber of
different sizes of pipclines including coaxial pipelines hav-
ing inner and outer pipelines, A particular pipeline is sealed
to the sleeve by a hose clamp at the appropriate location
along the length of the slecve where the pipeline best fits.
Any portion of the slecve smaller than the pipeline can be
removed casily with a atility kuife.
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An important benefit of the penetration fitting of the
preseat invention is that once the backing ring is in place, the
boot can be installed eatirely from inside the containment
box. This permits a damaged boot 1o be replaced without the
oecd for excavating around the containment box.

BRIEF DESCRIPTION OF THE DRAWINGS

Other featurcs, aspects, and advantages of the present
iavention will be more fully undecstood when considered
with respect to the following detailed description, appeoaded
clims, and accompanying deawings where:

FIG. 1 is an cxploded perspective view of a Hexible
peneteation fitting of the prescot inveation;

FIG. 2 is a scctional clevation view of the penctration
fitting of FIG. 1;

11G. 3 is a sectional elevation view of an alicrnative insert
for use with the peactration fitting of FIG. 1,

FIGS. 4a-4d ace sectiopat elevation views of the penetra-
tion fiting of FIG. 1 whea used in various pipeline configu-
rations;

FIG. $ is a scctional clevation view of snother embodi-
meat of the inveation;

FIG. 6 is a top plan view of the flexible boot of FIG. §;

FIG. 7 is a bottom plan view of the compression ring of
HG. 5;

FIGS. 8 and 9 are elevation views of the penctration
fitting of FIG. § illustrating the flexibility of the boot when
instalied; and

FIG. 10 is an clevation view partly in section illustrating
the penctration fitting of FIG. 5 installed on a curved wall

DETAILED DESCRIPTION

According lo the present invention, a flexible penctration
fitting 10 as illusirated in FIGS. { and 2 is peovided (0 seal
a wall 12 of an underground coptainment box at the point
where a pipeline (oot shown) peactrates the wall. The
containment box includes a ficst pipe entry hole 13 through
which the pipe extends and a plurality of mounting boles 14
arranged around the eatry bole for mounting the peactration
fitting to the containment box.

‘The penctration fitting includes a flexible boot 16 made of
a resilieat oil resisnnt elastomeric material. The boot
includes a ring-shaped scaling flange 17 for providing a seal
against the inside surface 18 of the containment box wall.
The boot also includes an integrat flexible tube portion 19
that extends from the scating flange. fn the preferred
embodiment, 2 first outwardly extending portion 21 of the
fube extends in an outward direction away from the con-
fainment box, ‘The tube then forms a return bend section 22
where it tuens back on itself in an laward direction 20d back
into the containment box to form a sleeve section 23. The
skeve section provides a sealing susface for sealing against
the pipcline as will be discussed in further detail below.

The penctration {itting also includes 2 backing ring 24
provided outside the cosfainment box. The backiog ring
includes 8 ring portion 20 with a plurality of studs 2§
extending in a direction perpendicular to the plane of the
cing portion. Preferably, eight studs are provided spaced
equidistantly around the circumference of the backing ring.
In the preferred embodiment the ring portion of the backing
ring is made of a durable polymeric material with eight bolts
26 fastened to the backing ring by embedding their heads 27
within the backing cing. The threaded shafts of the bolts act
as the studs for the backing ring. The backiog ring is placed
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around the pipe entry hole outside the containment box with
an optional gasket 28 between it and the wall. The studs of
the backing ring extcnd through a plurality of holes 29 in the
surface of the gasket, through the plurality of mounting
boles in the wall of the box aad into the box. The studs
further extend through 2 plurality of boles 30 in the sealing
fiange of the boot.

A compression ring 31, also with a plurality of boles 32
for cooperating with the plurality of studs is provided inside
the containment box. The compression ring & preferably
made of a fairly rigid matexial compared to that used for the
fexible boot. While the compression ring may be made of
metal, it i preferably made of a faidy rigid polymeric
material such as that used for the ring portion of the backing
ring. Eight nuts 33 are threaded to the studs and press the
compression ring against the sealing flange (o press the
scaling flange against the inside wall of the contairment box
sealing the boot to the cootainment box.

The flexible slecve of the boot is desigued Lo receive a
variety of differcat pipe sizes, This is achicved by a stepped
configuration in the circumference of the seeve, A (irst
circumference 36 is provided on the slecve at a point pear
the sealing flange. The first circumference is capable of
receiving a first pipe with a relatively large diametec. As the
sleeve cxicods away from the sealing flange, the first cir-
cumfecrence necks dowa to a second circumference 37 for
recciving a sccond pipe with an intermediate diameter.

Ia the preferred embodiment, the penetration fitting also
includes 2 first insert 38 having an owtside dizmeter 39 for
cooperating with the second circumference of the sleeve.
The outside diameter necks down to a nacrower section with
an inside opening 40 for receiving a third pipe with a
relatively small dixmetet. A structural ring 41 made of a
fairly rigid material is provided inside the first insert at the
ﬁrstdnmelcrtopxmmenhqlhcmsmorthcsleevetrom

when the insert is attached (o the sleeve. Asecond
insert 42 as illustrated in FIG. 3 is also provided similar (o
the first insert. The sccond insert bas an outside diameter 43
for cooperating with the sccond cireumference of the sleeve
and an opening 44 for recciving a fourth pipe with a
relatively small diameter differeat from the diamcter of the
opening of the first insert. Like the first insert, the second
insert includes a structural ving 45 for preventing the insert
orlhcslocveﬁ'omcoﬂnpsmgwhenatucbedtotheskevc
Preferably, the first and second inserts arc made of a resilient
elastorneric material similar to that used for the boot. The
structural rings are made of a more rigild material, preferably
a polymeric material similar to that used for the backing
ting.

According 10 the preferred cmbodiment, the first circum-
ference is sized 1o ceceive 2 4 mchptpelmc and the second
circumferenoe is sized to receive a 3 inch pipeline. The
opening of the first insert is sized to receive a 2 inch pipeline
while the opeatng of the second insert is sized 10 receive a
1% inch pipeline, A single penetration [itting having a slecve
of this design can seccive four different sizes of pipeline.,

A plunlity of circumfercntial clamps such as radiator
clamps or hose clamps arc provided to cffect the various
seals 1o the sleeve. Such clamps are well known ia the art
and generally include a circular band in which the circum-
feceace can be adjusted by turaing a screw or bolt located oo
the band. Referring back to FIG. 2, a first bose clamp 46 is
provided at the first circumference to seal the sleeve against
a large diameter pipe. The hose clamp can be tightened with
2 tool such 3as & wreach or screwdriver 1o scal the sleeve
against the pipeline. Asecond hose clamp 47 and a third hose
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clamp 48 are provided next to ope agother at the second
circumfereace to seal the slecve against either an interme-
diate diameter pipeline or one of the inserts. A fousth hose
clamp 49 and a fifth bose clamp 51 (FIG. 3) are provided to
clamp the opening of the first and second igscrts around
small diameter pipelines.

Aplurality of circumferential beads 52 running around the
sleeve above each hose clamp belp to keep the bose clamps
in place at their respective poiots along the sleeve. The beads
arc also useful in that they can be used as guides for
trimming from the boot any portion of the skeve that will
not be used. For example, i the boot is used to scal a large
diameter pipeline, the portion of the sleeve above the bead
;:!:l;: first hose clamp can be trimmed such as with a utility

The sleeve design aod inserts make the penetra-
tion fiting capable of accommodatiog a number of differeat
piping configurations. Just a fcw of the many different
piping configurations are iltustrated in FIGS. 4a-44. In FIG.
4a, the penetration fitting 10 is shown installed on a system
with a coaxial pipeline in which an outer pipeline 56 is
provided with a 4 inch diameter and ao inner pipeline 57 is
provided with a 3 inch diameter. The outer pipeline is sealed
to the sleeve at the first circumference 36 by the first hose
clamp 46. The innee pipeline is scaled to the sleeve by the
second bose clamp 47 at the second circumfereace 37. The
portion of the sleeve above the sccond hose clamp has been
cut away in this installation.

According to FIG. 45, the penctration fitting 10 is shown
instalied on & sccond coaxial pipeline configuration in which
an outer pipeline 58 is provided with & 3 inch diameter and
an inner pipeline 59 is provided with a 2 inch diameter. The
oulcr pipeline is scaled a1 the second circumference 37 with
the second bose clamp 47. The first insert 38 is sealed to the
sccond circumference with (be thied hose clamp 48 and the
inner pipeline is sealed to the opening 40 of the first jnsert
by the fourth hose clamp 49.

Referring to FIG. 4, the penctration fitting is configured
as installed ou yet another coaxial pipeline configuration. An
outer pipeline €1 is provided with a 4 inch diameter and is
scaled at the first circumference 36 by the first hose clamp
46, The first insert 38 is sealed 1o the second circumfereace
37 by the second bose clamp 47. The portion of the sleeve
above the second hose clamp has been cul away for this
installation. An inner pipeline 62 with a 2 inch diameter is
sealed at the opening 40 of the first insert by the fourth hose
clamp 49.

Referring to F1G. 44, yet another piping configuration is
illustrated. Here a pipeline €3 with a 3 inch diameter is
sealed to the sleeve at the second circumference 37 with the
second hose clamp 47. For this installation the portion of the
sleeve above the second hose clamp has beca cut away.

Still other configurations are possible with the pepetration
fitting of the present inveation. A single pencteation fitting
can be used fe accommodate pipelines baving diamesers of
4 inches, 3 inches, 2 inches and 1% inches. The same
penciration fitting can also accommeodate coaxial pipelines
in which the inaer and omter pipcline diamciers arc
(oxpressed as outer diameler in inches x inoer diameter io
inches): 4x3; 4x2; 4x1%; 3>2; and 3x1%. The penctration
fitting can also be used with either rigid or flexible pipelines.

Another embodiment of the prescot invention is illus-
trated in FIGS. 5, 6 and 7. This is presently the most
preferred embodiment. According 10 this embodiment as
illustrated in FIG. 8, 2 penctration fitting 110 is attached to
the wall 12 of the containment box. The penetration fitting
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includes a flexible boot 116 (also see FIG. §) with a sealing
flange 117 that seals the flexible boot against the inside
surface of the wall of the containment box. The general
shape of the flexible boot is identical to the previous
embodiment in that it includes a return bead 122 aod 2
sleeve section 123 with a first circum€ereace 136, a second
circumference 137 and an insert 38. First, sccond third and
fourth bose clamps 46, 47, 48, 49 arc also provided.

Also like the prior embodiment, the heads of a plurality of
bolts 126 are embedded within a ring portion 120 of a
backing ring 124. Preferably, the bolts arc cmbedded in
hexagonal holes in the ring portion and sealed with an epoxy
or 1 sealer such as silicone 127, One important difference in
this embodiment over the prior embodimeant is that rather
than including bolts with shafts threaded their entire lengths,
the shafis include a smooth shouider 128 adjacent the head
which exteods into an outer threaded stad 125 opposite the
head.

Another difference is the inclusion of a number of lips
151, each with a chamfered edge which circumfercatially
surrounds each of the sealing flange holes 130 on the surface
152 of the sealiog flange (FIGS. 5 and 6). The lips mate with
a plurality of counter bored holes 132 on & compsession ring
131, each of the counter bored boles including cach havieg
a similarly chamfered cdge. In the most preferred
embodiment, the sesling flange holes are slightly smaller
than ibe diameter of the shoulders of the bolts. For % inch
diameter bolts, the holes in the scaling flange arc preferably
0.010 inch smaller in diametcr. It is also prefecred that when
the peaetration fitting is installed, the shoulder portion of
each of the holts should extend up to at least the tops of the
Lips on the scaling flange holes. It should be poted thai even
with such tolerances, a single size penetration itting caa fit
2 number of different containment boxces having different
wall thicknesses as (he widib of the backing ring prevents
the nuts 133 from bottoming-out on the threaded pottions of
the bolts during installation.

According to this embodimeat, a particulardy reliable seal
among the componeats is achieved when the plurality of
ruts are tightened dowa on the studs. The tightening of the
nuts not only presses the sealing flange against the inside
surface of the wall of the containment box by sandwiching
the scaling flange and the wail betwoen the backing ring aod
the compression ring, it also helps to scal against keakage
which may occur at the bolts. This is accomplished by the
cooperation between the lips oo the sealing flange and the
counter bored botes of the compression ring wheteby the
counter bored holes press the lips of the scaling flange
against the shoulder portions of the bolts. Without such a
design, in order to prevent leskage at the bolts, a second
gasket such as that illustrated in the embodimeat of FIG. 2
is required. In the prior art, leakage at the balts generally
prevented the mounting of a flexible boot (o the inside wall
of the containment box.

Another advantage to the usc of the penetration fitting of
the present inventioo is that the flexible boot permils great
flexibility i the joint between the wall of the containment
box and the pipeline pesetrating the box. For example, as
shown in FIG. 8, a penetration fittiog 11Q with a flexible boot
116 is illustrated in an installation where the center axis 153
of the pipeline 59 does not coincide with the ccater axis 154
of the entry bole through the wall 12 of the box. Here, 2
penctration fitting with a sealing flange approximately seven
inches in diameter designed for up to a four inch pipcline
with an eatry hole of about 6 inches, is fitted with a two inch
pipeline. By using the desiga of the present ipvention, an
offset between the cenler axes of the pipeline and the eptry
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hole is permitted without compromising the integrity of the
seal. For an installation with the penetratioa fitting described
above fisted for a theee inch pipcline, an offset of ¥ inch is
permitted.

Furthcrmore, the fiexible boot poemits the pipeline to
enter the box at a broad raoge of angles. This is in large part
due 1o the low profile of the boot. In FIG. 9, 2 peuciration
fitting 110 with a flexiblc boot 116 and 3 two inch pipeline
59 attached to the flexible boot is shown fiexed to an angle

of about 9% degrees from 2 line perpendicular to the wall of 1¢

the box. For a four inch pipclise, 20 angle of up o zbout 45
degrees from perpendicular is permitted without compro-
mising the integrity of the scal.

Anctber important feature of the present invention is that
if the boot of a penetration fitting were to crack or tear, a new
boot can be installed without excavating the ground around
tbe coatainment box. First the primary pipeline is discon-
nected from the equipment inside the containment box. Thea
the nuts and the compression ring are removed from the
penctration fitting. The damaged boot is removed and a aew
boot is placed over the pipeline such (hat the boles in the
sealing flange fi¢ over the studs of the existing backiag ring.
‘The compression ring and puts are then reinstalled to scal the
ncw boot ageinst the wall of the containment box. There is
generally no need o replace the gasket. A hose clamp is
placed around the sleeve and tightened 1o seal the boot to the
pipeline. The primary pipeline can then be reconnected to
the equipment in the box with minimal downtime. Such a
simple method for replacing a boot is impossible with prior
art penetration fittings which are installed from the outside
of the box.

Yet another advantage of the usc of an embodiment such
as that iliustrated in FIG. 4b is that the use of the insert
simplifics assembly of the piping system. The flexible boot
of the penctration fitting can ficst be fastened to the box as
sct forth above. The insert 38 can then be placed at an
approgpriate point on the inner pipeline §9 and any fitting (oot
shown) that is to be placed on the inncs pipeline can be
attached before the pipeline is sel in place. The pipeline can
then be inserted into the boot, the second hose clamp 47 can
be tightenod against the outer pipclinc 58, the inscrt can be
slid along the inner pipeline umtil it rests withia the slecve of
the boot, the thind hose clamp 48 can be tightened to the
insert and the fourth hose clamp 49 can be fighkened to
fasten the inner pipeline o the boot. For coaxial pipelines
that require special equipment to attach a fitting 1o the inoer
pipeline, it can greatly simplify sssembly if the fitting is
attached 1o the ead of the pipeline before the pipeline is
placed in the box.

The usc of the inscrt also simplifies the later zeplacement
of the boot if the boot is ever damaged. In order o replace
a damaged boot, first the inner pipeline is disconnected from
any cquipment in the box. Then the nuts and compression
ring are removed along with the second and third bose
clamps 47 and 48. The inner and outer pipelines can be lefl
in place with the insert attached and the boot cag be pulled
over the pipeline including any fitting that may be attached
to the inner pipeline. A new boot can then be pufled over the
pipeline and scaled as set forth 2bove. Withoul 2n inser, it
can be dificult 1o pull a pew boot over the pipeline,
especially if (he inncr pipeline includes a permaacatly
mounted fitting.

Still another advantage of the penetration fitting of the
present inveation is that the flexible boot permits the fitting
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to be installed on a slightly curved wall without the use of
any special adaplors. According to FI1G. 19, & pencteation
fitting 110 with a ficxible boot 116 is shown attached to 2
contsinment box with a curved wall 112. Not only can the
flexible boot be easily flexed to conforma to the curvature of
(he wall, but since the ring portion 120 of the backing ring
124 2nd the compression ring 131 are also made of a
somewhat resilient material, they 00 can conform to the
curvature of the wall, The preferred material for these
components is an acetyl copolymer sold under the name
Celcon™. This is also the preferred material for the ring
portion of the backing ring, the compression ring and the
structural rings of the inserts. A penetratioo fitting with a
sevep inch flange and desigoed for up to a four inch pipetine
can be mounted on a cylindrical wall having a radius of
curvature greater than sbout 10 inches without the need for
special fittings as are genceally required for prior art pen-
ciaation fitings. For walls having a smaller radivs of
curvature, a dished backing ring with 2 similarly dished
campression ring can be provided for use with the same

fiexible boot described above.

What is claimed is:

1. A penctaation Siting for forming a1 scal between a
pipeline and a wall having first and secoad surfaces, the

penctration fitting comprising:

a backing ring comprixiug a ring portion acd a plurality of
studs cxtending from the ring portion, the backing riog
for placcment against the first surface of the wall and
the studs for extonding through the wall, cach stud
including a fiest smooth shoulder portion proximate the
ring portion and a second threaded portion distal the
ring pottion;

a flexible boot comprising a sleeve for receiving the
pipeline, a sealing flange including a face for placement
against the second surface of the wall, a plurality of
apertures, each aperture for receiving at least a portion
of the smooth shoulder portion of one of the pluratity
of studs and a phunality of lips, each lip cxtending
circemfereatially around apesture;

a clamp for scaling the sleeve of the flexible boot to the
pipeline;

a compression riag defining a plurslity of holes for
receiving (be plarality of studs each hole inciuding a
counter bore for mating with a respective lip of the
sealing flange; and

2 plurality of nuts for cooperating with the studs to press
the sealing flange betwcen the compeession ring and the
second surface of the wall.

2. The peoetration fitting of claim 1 wherein the flexible

boot further comprises a retura bend.

3. The penetration fitting of claim 1 wherein the flexible
boot further compriscs a plurality of stepped openings for
receiving a plurality of different sizes of pipes.

4. The penctration fitting of claim 3 further comprising an
insert for cooperating with an opening to receive yet another
differeat size of pipe.

5. The penetration fitting of claim 1 whercin the backing
ring and the compression ring arc made of a deformabie
material that permits the fitting o be installed on a curved
wall,
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formed integrally as a part of the end cap of the housing.

2383018 A ° QIM9
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3515796 A 6/19%
3866950 A ¢ 21975
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1
LOW PROFILE ADAPTER FOR VARIABLE
SIZE HEAT SHRINK TUBING JOINT

FIELD OF THE INVENTION

The presept invention relates to tckecommunications
equipment geoerally, and moce specifically 1o adapters for
connecting & cable 1o an caclosure, such s a building
catrance protector.

DESCRIPTION OF THE RELATED ART

Abuikding entrance protector (BEP) caclosure houses the
physical intesface between the nodes of a local telecommu-
picaticas petwork and a telecommunications cable. For
example, 8 BEP eaclosure may house the interface hardware
between the tefephones of an office building and an exterior

selephone cable having 2 number of twisted coppes pairs that
carry the voice signals for those telephones. A BEP enclo-
sure is typically mounted in the basement or first floor of the
office building. A BEP enclosure may also be used 4o bousc
the interface hardware for systems based on fiber optical
communications. Similarly, BEP encksures may be used
with tekcommunications systems carrying signals other
than just telephone voice signals.

A BEP caclosure provides two main functions: (1) it
houses the hardwarc that provides connections between a1
cable and the individual nodes {c.g., tclephones) of a local
network; and (2) it houscs the hardware that provides
clectrical isolation between the cable and the local network.
Electrical isolation is inteaded to prevent any high voltages
and/or high currcnts that may exist from time to time in the
cable from reaching the local network. For examplk, 8 BEP
enclosure will house isolation compoocuts designed to pro-
tect telephone users from lightning striking a telephone
cable. Such electrical isolation is typically provided by S-pin
plug-in protectors that quickly connect siguals to ground
upon dekection of sufficicotly high voltages of cumeats.
Buikling ecatrance protectors are described in U.S. Pas. Nos.
5,803,292 and 5,907,127, which are expressly incorporated
by reference berein.

The end cap of 2 BEP may include one or more cable
poris, which extead outwardly from the end cap. The cable
port allows the cable to eoter into the enclosure. If the
housing is 1o be pressurized, then heat shrink tubing is
commonly uscd. The heat shrink tubing securcs the cable to
the BEP housing, aligns the cable, and provides & seal 1o
profect the fiber enclosure from the outdoor enviroaments.

If the cabke port size is too large relative to the cable size,
the cable does not remnzin aligned straight within the podt. A
wobbly cable could result in damage 1o the cxposed fibers
within the enclosure. To alleviate this problem, diffesent
sized ports may be requiced to maintain a firm hold oo the
fiber cable, typically, small, medium and large. To fit an
cqual number of small, medium and large parts witbin the
limited space of the enclosure cod cap, the number of any
port size would be reduced 10 one third of the total number
of cable ports,

FIGS. 1 and 2 show 2 mulfi-size adapicr 10 according to
the prior art. Adapter 10 cap accommodate a small, medium
or large cable. Adapter 10 has three cabie ports 11, 13 and
15, with respective cylindrical side walls, 16, 20 and 24,
Cable ports 11, 13 and 15 are sized to accommodate large,
lpedium {not shown) and small (not showg) cables respec-
Ewely. For each cable size, a different portion of adapter 10
is cut away to leave an appropriately sized cable port 11, 13

or 15 for the cable being accommodated.

Tor cxamphc, FIG. 3 shows an adapter that bas been cut
between the fedge 17 and the fat surfice 18 to accommodate

5
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a large cable 28. The portion of the adapter 10 0 the left of
kedge 17 in FIG. 2 (including side walls 20 and 24, and flat
surfaces 22 and 26) is cut sway and discarded. The remain-
ing portion of adapter 10 includes 2 mounting flange 12 and
2 cable port 11 having side wall 16 with a size that is
matched 10 the cable 28 and the heat shrink tubing 30. The
adapier 10 is mounted to the end cap of a BEP 50 using
fasteners 14. The heat shrink tubing 30 is placed over the
cable port 11. The cable 28 is fit through the heat shrink
tubing 30 and the cable port 11 of adapicr 10. The tbing 30
is heated, typically using a heat gun, aod the tubing shrinks
to form a sealed joint sround the cable port 11 and the cable
28.
As best scen in FIG. 2, the adapter 10 has a leogth that is
threc times the length of an adaptor (not shown) that is
designed to accommodate only a single cable size. This may
be a disadvantage if, for example, it is desired (o install more
than one BEF 50 in 1 small space, or if it is desired to install
a BEP near the floar. In cither case, the length of the adapter
10 may exceed the available space. A more compact adapier
is desired.
SUMMARY OF THE INVENTION

The prescat igvention is an adaptes for securing a cable to
a housing. The adapter has & flange that is attachable to the
housing. The adapter has a plurality of concentric cylindrical
side walls, at least onc of which is conaected to the flange.
Each side wall at lesst partially ovedlies an adjacent one of
the pluality of side walls. The adaptec bas a plunality of
anoulac surfaces, Each side wall is conoected to an adjacent
side wall by one¢ of the plurality of anaular susfaces.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings of this application are not drawn to scale. In
particular, several dimeunsions are exaggerated to improve
the readability of the drawings.

FIG. 1 is a plan view of a conveational cable adapter
capable of accommodating multiple cable sizes.

FIG. 2 is s cross sectional view of the conventional
adapter of FIG. 1, taken slong section lise 2—2 of FIG. 1,

FIG. 3 is a cross sectional view of a conventional BEP
assembly inciuding the adapier of FIG. 2, after removiag the
small aod medium diameter cabke ports and securing a cable
to the adapter.

FIG. 4 is 2 plan view of an exemplary adapter according
% the present invention.

FIG. 5 is a cross sectional view of the adapter of FIG. 4,
taken along section line 5—S5 of FIG. 4.

FIG. 6 is a coss sectional view of a BEP assembly
tocluding the adapter of FIG. 4, afier removing the small
disk shaped surface from ibe distal end to accommodate 1
smali cable.

FIG. 7 is a cross sectiopal view of a BEP assembly
including the adapter of FIG. 4, after removing the small and
medium fat suefaces and small cylindrical side wall to
accommodate a medium cable,

FIG. 8 is a cross sectiopal view of a BEP assembly
including the adapter of FIG. 4, after semoving the small,
wiedium and large flat surfaces and small and medium
cylindrical side walls to accommodate a large cable.

FIG. 9 shows three blade positions that are used (o cut the
adapter to any of the configurations of FIGS. 6-8.

DETAILED DESCRIPTION

FIGS. 4 and 5§ show an excmplary adapter 100 according
fo the invention. The adapter 100 55 used to secure & cable
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128 10 2 housing 150. The adapter 100 is advantageous for
securing any of a variety of cable sizes to the bousing 150
with beat shrink tubing 130. Unlike the adapters of the prior
art, adapter 100 has overlapping cylindrical side walls 116,
120 apd 124, providing a lower profile. The lower profile
allows the adapter to fit into smaller spaces withont agy loss
of function. For the cxemplary configuration showa in FIGS.
4 and S, the beight H3 of the adapter is approximately ooe
third (%) of the height of the conveational adapter 10 shown
in FIGS. 1 and 2. Neverthcless, adapter 100 provides 2 small
gap size between the inside diameter of the adapter and a
variety of differently sized cables, allowing formatioo of a
heal shrink joint that can withstand over 50 ft.-Ib. (67.8
m-N) of torque.

‘lhcadaplerloohasnﬂangc 112 that is attachable to the
housing 150. The adapter 108 bas 2 plurality of concentric
cylindrical side walls 116, 120, and 124, af least ooc of
which is condected o the flange 112, Each side wall 116,
120, 124 at least partially overlies an adjacent ooe of the
plunality of side walls, Ia the exemplary embodiment, side
wall 120 overlaps (overlies and extends beyond) side walt
116, and side wall 124 oveslaps side wall 129.

The adapter has a plunality of annular surfaces 118 and
122. Fach annular surface 118 and 122 is positioned at an
end of & respective side wall 116 and 120 that is distal from
tbe flange 112. Each side wall 116, 120 and 124 is connected
fo an adjacent side wail by one of the plurality of acnular
surfaces 118 and 122. For example, side wall 116 is con-
nected to side wall 120 by annular surface 118, Side wall 120
is connected to side wail 124 by annular sucface 122.

Advaatageously, cach of the inner cylindrical side wall
120, 124 is only attached at its distal ead, so that the adapier
100 can be cut to accommodate the appropriale cable size
after the adapter is iostalled on the housing 150.

in addition 1o the aonular surfaces 118 and 122, the
ionermost cylinder 124 has a flat circular surface 126 at the
distal end of the side wall. Surface 126 is located further
from the flange $12 than the annular surfaces 118 and 122.
If the adapter 100 is installed on the BEP hoosing 150 before
a cable is instalied in the adapter, the combination of the
cylindrical side walls 116, 120, 124, the amular surfaces
118, 122 and the circular surfacz 126 fo:m a sealed adapiter,
so that the BEP 190 can be pressurized. If the adapter is only
10 be mounted to the housing whea 2 cable is 10 be sealed to
the adapier, then the adapier need not have the surface 126,
and a0 adapter formed without surface 126 would perform
the same function,

Bach annular surface 118, 122 and disk 126 is located at
a respectively diffierent distance H1, H2, H3 from the flange
112. In the exemplary embodiment, the distance from the
fiange 112 ipcycases monotouically from an ostermost ansu-
lar surface 118 (distanceelil) to an innermost anaular
surface 122 (distance=H2) and to the inner disk 126
(distancowH3).

Preferably, the side walls 116, 120 aod 124 in cach pair of
suocessive side walls differ from cach other in beight by at
least a thickness of a blade 160, 170, 180 (FIG. 9) used to
cut unuscd ones of the plurality of side walls from the
adapter 100. That is, the differences (H3-H2) and (H2-H1)
arc cach sufficient 50 that one or moxe of the cylinders can
be scvered by cutting & portion of the distal end of adapter
100. Preferably, the distance in beight is small relative to the
height of the cylindrical walls, so that the overall height H3
of the adapter 100 is small.

In the exemplary cmbodiment, at koast one side wall 116
has 2 ledge 117 thercop, proximate to the end of the side wall
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116 distal from the flange 112. The annular sucfaces 118, 122
and ledge 117 are discussed below with reference to the
method for using the adapter 100 to securc a cable 128,

The adapter 100 may be made of any rigid material that
is easy to cut. Exemplary materials inclade polymers, such
as polycarbonate and polyvinyl chloride. These materials ace
easily cut in the field with a saw 169, 170 or 180 (FIG. 9).
Although metal may also be used, metal is more difficult to
cut with manual tools.

FIGS. §, 7 and 8 show three different configurations into
which adapter 100 may be cut to accommpodate three respec-
tive cable sizes. In cach casc, & portiog of a selecied one of
the side walls 116, 120 or 124 is cut, 50 a5 lo remove any side
wall that is smaller in diameter than the selected side wall.
Thean, the cable is secured to the side wall 116 having the
largest diameter. Once the adapter 100 is properdy cut, the
innermost remaining side wall hasapptonmnclylbesamc
diamcicr as the cable. A small clearance is allowed between
the inner diameter of the adapier and the sheathing of the
cable, 50 that the inner wall of the adapicr guides the cable
without forming an imterference fit.

FIG. 6 shows ihe tion of the adapter 1600 for
securing a small cable 128 W the BEP housing 150. The
distal end 1242 of innermost cylindrical side watl 124 is cut
(using 2 koife or saw), scvering the circular fat surface 126.
In this configuration, the adapter 100 now bas an inner
diameter sized to accommodate the small sized cable 128.
Because the adapter wall 124 has a minimal clearance
aronnd the cable 128, the cable aligoment is maintained, and
the cable cannot wobble or work itself foose. The heat shrink
tubing 130 has a wide range of shrinkage capability, and can
shrink at one end 1o grip a small diameter cable 128 at the
sage time that the otber end of the tubing 130 grips a
relatively large adapter surface 116,

As uoted above, the drawings arc pot to scale. In
particular, the coofiguration of FIG. 6, has the greatest

difference betmentheoutztdnmetetofsde wall 116 and
the diameter of the cable 128. This gap about 0.1 inch (2.5
mnm)

FIG. 7 shows the configuration of the adapter 100 for
secucing a medium cable 128" 1o the BEP housing 150. The
distal end 12042 of the middle cylindrical gide wall 120 is cut
(using 2 knife or saw), scvering the wall 120. In this
conﬁgnrmon,the:dapmm(!mwhlsan:merdnmeter
sized %0 accommodate the medinm sized cable 128°, Again,
the adapter watl 120 has a minimal clearance around the
cable 128", so the cable alignmeat is maintained, and the
cable casnot wobble or work itself loose.

FIG. 8 shows the configuration of the adapter 100 for
secucing a large cable 128" to the BEP housing 150. The
distal end 116a of the outermost cylindrical side wall 16is
cut (using a knifc or saw), scvering the wall 116. In this
coafiguration, the adapter 100 now has an inner diameter
sized to accommodate the large sized cable 1287, As in the
casc of the small and medium cables 128 and 128, the
adapter wall 116 has & minimal ckarsnce arouad the cable
128*, so the cable alignmeat is maintained, and the cable
cannot wobble or work itself loose.

FIG. 9 shows three differeat blade positions, indicated by
blades 160, 170 and 180. The adapter 100 can be cut
accommodate 2 cable by aligning a blade on ope of the
annular surfaces that is adjacent 1o the selected side walt and
is copnected to the selected side wall at ap inner circumfer-
ence of that annular surface, and cutling the selected side
wall with the aligned blade. For example, 10 accommodaie
2 small cable, the blade 180 is aligued on anmular surface
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122 (which i6 adjacent 1o the side wall 124 6o be cut), and
the cod 124a of side wall 124 is cut, Similarly, to accom-
modate a medium cable, the blade 170 is aligned on annular
susface 118, and the cnd 120a of side wall 120 is cut.

In the case of 1 large diameter cable, the adapier 100 is
prepared by aligning the blade 160 on a ledge 117 of the
selocied side wall 116, and cutting the selected side wall
with the aligned bladc.

Bitber before or afier the adapter 100 is cut o accommo-
date the selected cable size, the adapier is fasiened to the
housing 150 by driving fasteners 114 through the flange 112
connected 1o the outermuost cylindrical wall side 156, After
the adapier is cut and the adapter is fastened to the housing
150, the cable 128, 128' or 128" is inseried through the

10

sekected cylindrical wall 124, 120 or 116, respectively. A '°

beat-shrink tubing 130 is fit over the outermost cylindrical
wall 116 and over a portion of the cable 128, 128 or 128"
protruding through the selected cylindrical wall. The beat-
shrink tubing 130 is then beated to form a seal over the
outermost cylindrical wall 116 and the portion of the cable
128, 128* or 128" The heat shrink tubing 130 is sdbered to
the cable 128, 128' or 1287 and the outermost side wall 116.

Although the cxemplary adapter includes three cable
ports, it is conicmplated that adapters according to the
present invention may be formed to accommodate any
pumbec of cable sizes, by adding additional cylindricel side
walls, and coonecting dista] annular flat surfaces.

Although the exemplary housing 150 is a buikling
entrance protector housing, the invention may be practiced
o secure 2 cable 10 otber types of housings, to form a high
pressure scal. Although the exemplacy cables 128, 128' and
128" have optical fibers therein, the invention may be used
to secure other types of cables © a housing. Although the
imvention is advantageous for bousings subjected to high
pressure, it may also be used for securing a cabic to 2
bousing tbat is not pressurized.

Although the exemplary embodiment includes an adapter
that is separate and distinct from the BEP bousing 150, (he

0

s
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Although the invention bas been described in terms of
exemplary embodiments, it is oot linited thereto. Rather, the
appeaded claim should be construcd broadly, to include
otber variants and embodiments of the invention which may
be made by those skilted in the art without departing from
the soope and range of equivaleats of the invention.

What is claimed is:

1. A method for securing s cable to a housing, comprising

the steps of:

(a) providing  bousing having an opening with a plurality
of concentric cylindrical side walls adjacent the
opening, each side wall at Icast partially overlying an
adjacent one of the plurality of side walls, the housing
having at least one annular surface, cach side wall
connected to an adjacent side wall by a respective
annular surface, al least onc of said side walls kaving
a ledge thereon;

(b} aligning & blade on 2 ledge of a sclected side wall;

{¢) cutting a portion of the selected side wall with the
aligued blade, so a5 © remove any side wall that is
smaller in diameter than the selected side wall; and

(d) securiag the cable to the side wall haviag the largest
diameter.

2. The mothod of claim 1, wherein step {(d) inchades:

inscrting the cable through the selected cylindrical wall;

fitting » heat-shrink twbiog over the outermost one of the
cylindrical walls and over a portioa of the cable pro-
tnuding through the sclected cylindrical wall; and

beating the heat-shrink tubing to form a seal over the
outermost cylindrical wall and the portion of the cable.

3. The method of claim 1, wherein step (2) includes

fastening an adapier fo the housing, the adapter including the
plurality of side walls and 3 mounting flange coanccted to an
outcrmost ope of the side walls,

4. The method of claim 3, wherein said ledge is at an end

of said at least one side wall distal from suid flange.

S, The method of chim 1, wherein said concentric cylin-

drical side walls are rigid.

6. The method of claim 1, wherein said concentric cylin-

adapier may be formed integraily as a portion of the end cap 40 drical side walls are fixed.

of the BEP housing, in which case the end cap and adapter
form a siogle componcat.
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67 ABSTRACT

An adapter for securing a cable (0 2 housing bas a flange that
is attachable (o the housing snd a plurality of concentric
cable ports connected to the flange. Bach cable port bas 2
side wall. The side wall of cach cabie port overlaps a side
wall of an adjacent one of the plurality of cable ports. Each
cable port has a respective diameter and & respective beight
with respect 1o the flange, and the heights of the cable ports
increase monotonically from the cable port having the
largest diameter to the cable port having the smallest diam-
eter. Each cable port other than the cable port having the
smallest diameter has a flat surface al a distal cod opposite
the flange. Each pair of successive cable ports differ from
cach other in height by a constant amount that is at least a
thickness of 2 blade used 10 cut unused ones of the plurality
of cable ports from the adapier. Each cable port may have a
Jedge proximate to the distal end. The Jedge of an inner coe
of an adjacent pair of cable ports within the plurality of cable
ports is located at the same height as the flat surface at the
dista! end of the outer one of the pair of cable ports. The
adapier may be formed from a single picce of material,
adjacent cable ports connected to each other.

26 Clalms, 7 Drawing Sheets
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LOW PROFILE ADAPTER FOR VARIABLE
SIZE TUBING

FIELD OF THE INVENTION

The present ioveation relates to lelecommuoicalions
equipment generally, and more specifically to adapters for
conncecting a cablec © 20 enclosure, such as a building
estrance profector.

DESCRIPTION OF THE RELATED ART

Abuilding coirance protector (BEP) coclosure bouses the
physical interface between the nodes of a local telecommu-
nications network and a telecommunications cable. For
example, 2 BEP enclosure may bouse the interface hardware
between the telephones of an office building and an exterior
telephone cable having 2 aumbes of twisted copper pairs that
carry the voice signals for those telephoncs. A BEP eaclo-
sure is typically mounted in the basemeat or firsi floor of the
office building. A BEP enciosurc may also be used to bouse
the interface bardware for systems bascd oo fiber optical
commugications. Similarly, BEP enciosures may be used
with tclecommupications systems camrying signals other
than just telephone voice signals.

A BEP enclosure provides two main functions; (1) it
bouses the hardware that provides counectioas between a
cable and the individual nodes (c.g., telephones) of a local
octwork; and (2) it houscs the bardware thal provides
electrical isolation between the cable and the focal network.
Electrical isolation is intended to prevent any bigh voltages
and/or high currents that may exist from time (o time in the
cable from reaching the local petwork. For example, a BEP
enclosure will house isolation components designed to pro-
tect tekephone users from lightning striking a wekphone
cable. Such electrical isolation is typically provided by 5-pin
plug-in protectors that quickly connect signmals © ground
upon detection of sufficiently high voltages or currents.
Building entrance protectors are desceibed in U.S. Pat. Nos.
5,803,292 and 5,907,127, which are expressly incorporated
by reference berein.

The cad cap of a BEP may include onc or more cable
posts, which extead outwardly from the cad cap. The cable
poct allows the cable to cater into the eoclosure. A cold
shrink tubving is normally used o scal around both the cable
aad the cable port. Cold sbrink tubing is described in US,
Pat No. 3,515,798, U.S. Pat. No. 4,871,599, aad U.S. Pat.
No. 5,670,223, all of which are expressly incorporated
herein by reference. The cold sbrink tubing secures the cable
to the BEP bousing, aligns the cable, and provides a seal to
protect the fiber enclosure from the outdoor enviroaments.

Differcat size csbles require different size ports. To per-
form its functioss properly, a piscs of cold sheink tubing
must have a diameter that is suitable for the cable. A given
size of cold shriak tubing docs not have the range of
shrinkage ability that is provided by heat shrink tubing.
Thus, a given piece of cold shrink tubing cannot bandle all
cable sizes. A series of cold sheink (ubing sizes are aceded
to seal around a wide range of cable sizes. For example, the
Minnesota Mining and Manvfacturing Co. of St. Paul, Miaa.
sells a series of products, numbers 4626L (or S) through
4631L (ox S).

If the cable port size is too large relative to the cable size,
the cable does not remain aligned straight within the port. A
wobbly cable could result in damage (0 the exposed fibers
within the eaclosure. To alleviate this problem, different
sized ports may also be required to maintzin a firm bold on
the fiber cable, typically, saall, medium and large. To fit an
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equal nurober of small, mediuvm and large ports withirn the
Jimited space of the enclosure end cap, the number of any
port size would be reduced fo one third of the total aumber
of cable ports.

FIGS. { and 2 show a multi-size adapter 10 according to
the prior axt. Adapter 10 can accommodate a small, medium
or Jarge cable. Adapier 10 bas three cable poris 1%, 13 and
15, with respective cylindrical side walls, 16, 20 and 24.
Cable ports LI, 13 and 15 sre sized to accommodate large,
medium (not shown) and small (not shown) cables respec-
tively. For each cablc size, a different poction of adaptee 10
is cut away to leave an appropriately sized cable port 11, 13
or 15 for the cable being accommodated.

For example, FIG. 3 shows an adapter that bas been cut
between the ledge 17 and the fiat surface 18 of FIG. 2 to
accommodate a lasge cable 28. The portion of the adapter 10
to the left of ledge 17 in FIG. 2 (inchiding side wafls 20 and
24, and fiat surfaces 22 and 26) is cut away and discarded.
The remaining portion of adapter 10 includes & mounting
flange 12 and a cable port 11 baving side wall 16 with a size
that is matched 10 the cable 28 and the cold shrink tubing 30.
The adapter 10 is mounted to the end cap of a BEP 50 using
fasteners 14. The cold shrink tubing 30 with its core (not
shown) still intact is placed over the cable port 11, The cable
28 is fit through the cold shrink tubing 30 and the cable port
11 of adapwer 10. The core of the cold shrink tubing 30 is
removed, and the tubing collapses to form a sealed joint
around the cabie port 11 and the cable 28.

As best seca in FIG. 2, the adapter 10 has a kngth that is
three times the leogth of an adaptor (not shown) that is
designed to accommodate only a single cable size. This may
be 1 disadvantage i, for example, it is desired to install more
than onc BEP 50 in a small space, or if it is desired to install
2 BEP near the floor. In cither case, the leagth of the adapter
10 may exceed the svailabk space. A morc compact adapter
is desired.

SUMMARY OF ‘THE INVENTION

The present invention is an adapter for securing a cabic to
2 bousing. The adapter has a flange that is attachable to the
housing. A plurality of concentric cable ports are connected
10 the flange. Each cable port has a side wall. The side wall
of each cablk port overlaps a side wall of an adjacent one of
the plurality of cable ports.

Another aspect of the inveation is a method for securing
a cable 1o a bousing. An adapter is attached to the housing,
the adapter having a plurality of concentric cable ports, cach
cable port baving a side wall, the side wall of each cable port
ovedapping a side wall of an adjacent one of the plurality of
cablk ports. A portion of a selecled one of the cable ports is
cut, $0 as to remove any cable port that is smaller in diameter
than the seiected cable port. The cable is secured to the
selected cable port.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a plan view of a coaventional cable adapter
capable of accommodating multiple cable sizes.

FIG. 2 is a cross sectional view of the conventional
adapter of FIG. 1, taken alonj section line 2—2 of FIG. 1.

FIG. 3 is a cross sectional view of a conveational BEP
assembly including the adapter of FIG. 2, after removing the
small and medium diameter cable poris and securing a cable
to the adapter.

F1G. 4 is 2 of an excmplary adapter according to the
present invention,
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B1G. $ is a cross sectional view of the adapter of FIG. 4,
taken aloag section line 5—$ of FIG. 4.

FIG. 6 shows the adapter of FIG. 5§, with the smallest
diameter flat cepter portion removed o accommodate a
small diameter cable.

FIG. 7 shows the adapter of FIG. §, with smalt diameter
cable port removed o accommodate & medivm sized cable.

FIG. 8 shows the adaptet of FIG. 5, with the smail and
medium diameter cable ports removed (o accommodate a
farge sized cabk.

FIG. 9 shows a BEP assembly including the cutss
shown in FIG .7, after securiog & medium sized cablk to the
medium size cable port.

DETAILED DESCRIPTION

FIGS. 4 and 5 show an cxemplary adapter 100 according
o the presca! invention. Adapter 100 may be used for
securing a cable 128 to a housing 150 (FIG. 9), which may
be a BEP cabinet.

Adapter 100 has a mounting flange 112 that is attachable
1o the housing 150. Toe flange may be of a coaveational
design, including mouating holes to accommodaie fasteners
114, The fastepers may be of any conventional type, but
screws are preferred, because of their pull-out strength, and
case of instailation.

A pluntity of conceatric cable ports 111, 113 and 115 are
(directly or indirectly) connected to the flange 112, Cable
ports 111, 113 and 118 have respective side walls 116, 120
and 124, The side wall 116, 120 or 124 of cach cable port
111, 113 and 115 overlaps the side wall of an adjaceat one
of the piurality of cable ports. For example, side wall 120
overlaps both side walls 116 and 124, aod side wall 124
overlaps both side walls 116 and 120. As used hesein, the
term “overlap” means that one of the side walls 116, 120 or
124 coincides (at least in pact) with aoother onc of the side
walls, and may optionally extend beyond that ather one of
the side walls.

As best seen in FIG. 6, cach cable port 111, 113, 115 bas
a respective diameter and a respective height with respect to
the flange. Port 111 has a diameter D1 and s beight HY. Port
113 bas a diameter D2 and a beight H2. Port 115 has a
dismeter D3 and bheight H3. The beights H1, H2 and H3 of
the cable ports 111, 113 a0d 115 increase moootonically
from the cable port 111 having the largest diameter D110 the
cable port 115 having the smallest diameter D3. Thus,
excarplary cabke port 113 extends beyood cablke port £11, and
cable port 115 cxtends beyond cable port 113.

Each pair of successive cable ports 111, 113 and 115 differ
from each olber in height by at least the thickness of a blade
(shown in FIGS. 7 and 8) used (o cut unused oges of the
plurality of cable ports from the adapier. The cable poris
within each pair of successive cable ports may optionally
differ in beight from onc asotber by 2 constant amouut. That
is, the difference (Hi-H2) may be substantially equal to
(H2-H3).

Each cable port 111 and 113 {other than the cable port 115
having the smallest diameter) has = distal flat surface 118
and 122 at a distal cod opposite the flange 112. The smallest
cable port 115 may have a flat surface 126 that is removed
(as shown in FIG. 6) t accommodate 2 small cabie. If the
BEP s 10 be installed with the adapter 100 and maintained
in a scaled state before any cables are secused to the BEP,
theo the flat surface 126 should be present, until the cable is
installed. Altematively, if the cable is 10 be secuncd to the
BEP at the same time the BEP is instalied, then an adapter
formed without the flat surface 126 may be used.
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Bach of the exemplary cable ports 111, 113 and 118 bas
a respective ledge 117, 121 and 125 proximate to the distal
end. lo the exemplary embodiment, the ledge of 20 inner one
of an adjacent pair of cable ports within the plurality of cable
ports is located at the same height as the flat surface at the
distal cnd of the outer one of the pair of cable ports. For
example, the ledge 125 of cable port 115 has the same height
as the Aat surface 122 of cable port 113. Similardy, ledge 121
of cable port 113 has the same beight as the flat surface 148
of cable port 111.

Preferably, the adapter 100 is formed from a single picce
of material. In the exemplary embodiment, the overlapping
side walls of each successive pair of cable poris are con-
nected by a connecting portion, including a first flat surface
proximal to the flange 112, 1 cylindrical wall conceatric with
the plunality of cable ports, and a secoad flat surface at a
distal end opposite the flange. For cxample, cable port £13
is connecied to cablc port 111 by a first flat surface 134
proximal to the flange 112, a cylindrical wall 132, and a
second flat surface 118 at the distal end opposite the flange.
Simiiarly, cable port 118 is counccted (o cable port 113 by
a first flat surface 138 proximal to the flange 112, a cylin.
drical wall 136, and a second flas surface 122 at the distal
end opposite the flange.

The construction described in the preceding paragraph
allows the adapter 100 4o be formed from a single piece of
material, with overlapping cylindrical side walls 116, 120
and 124 of cablc ports 111, 113 and 115 couveniently
connected to onc another. Thus, ouly a sisgle cut is required
to prepare the adapter 100 to accept any size of cable (g,
small, medium or jarge). At the same time, a low profile can
be achicved.

It is possible for the adapicr 100 10 have z height that is
approximately equal © the height H1 of the cable port 111
having the largest diamcter. The differcnce between the
heights of saccessive cable ports (H2--H1, or H3-H2) can
be set as small as dosired. Preferably, the difference H2-H1
is greater than the thickness of a biade used to cut the unused
cablke ports from the adapter. Smaller height differences (or
o height difference) may be used if the unused portion of
the adapter is severed on the distal flat sucface 118, 122, or
126, but it would be more difficult to make such a cut using
a maoual tool, such as a saw, in the field.

A method acconding to the iaveation for sccuring a cable
o a housing, includes attaching an adapter 100 ¢to the
housing 150, where the adapter bas 2 plurality of concentric
cable ports 111, 113 and 115, cach cable port bas a side wall
116, 120 and 124, and the side wall of each cable port
overlaps 1 side wall of an adjacent one of the plurality of
cable ports. A portion of 2 selected one of the cable ports is
cut, 50 as to remave any cable port that is smaller in diameter
than the selected cable port, and the cable is secured to the
selected cable port. FIGS. 6, 7 and 8 show the three different
configurations into which adapter 100 may be cut.

FIG. 6 shows the configuration for securing a small cable
(not shown) to the BEP 150 (FIG. 9). Ouly the flat surface
126 of the small cable port 115 is removed. This is easily
accomplished by a circumferential cut between ledge 125
and flat surface 126.

FiG. 7 shows the coanfiguration for securing a medium
cable 128 (FIG. 9) to the BEP 150 (FIG. 9). The small cable
port 115 is removed. This is easily accomplished by a
circumferential cut between Jedge 121 and fiat sucface 122.
The unused portion of the adapter (including flat surface
126, side wall 124, proximal flat surface 138, coanecting
cylindrical wall 136 and distal flat surface 122) is removed
in a sinple piece.

ALP00368
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FIG. 8 shows the configuration for securing a large cable
(oot shown) (o thic BEP 150 (FIG. 9). The small cable post
115 and medium cable port 113 ate removed. This is easily
accomplished by a circumferential cut between ledge 117
and flat surface 118. The unused portion of the adapter
(including flat surface 126, side wall 124, proximat flat
surface 138, connccting cylindrical wall 136, distal fiat
surface 122, side wall 120, proximal flat surface 134,
connecting cylindrical wall 132 and distal Bat surface 118)
is removed in a single piece.

In an exemplary method, the cutting step includes aligo-
ing & blade (such as saw blade 160 shown in FIG. 7) on the
fiat surface 118 of a cable port 111 adjacent to the sclected
cable port 113 (0 be cut, and cutting the selected cabke post
with the aligned blade. The culting step may fustber include
aligning the blade 160 on 2 ledge 121 of the selected cable
port 113 and the flat surfece 118 of the adjacent cable port
111 simultaneously. As shown in FIG. 7, an advantage of
aligning the ledge 121 of a cable port 113 with the distal flat
surface 118 of the next lasger cable port is the sbility to
simultaneously rest a cutting biade on both the flat surface
118 and the lodge 121 simultancously 1o position, align and
stcady the blade 160 during cutting.

One of ordinary skill can eastly recoguize bow a similar
cutling step may be used for the configuration sbown in FIG.
6. A blade 160 can simulianconsly be aligned on ledge 125
of cable port 115 and distal flat surface 122 of adjacent cable
port 113, In the casc of the largest cable port 111 (FIG. 8),
the blade 160 may be aligned on the ledge 117, but there is
no distal flat surface paralle) to ledge 117. If desiced, the
blade may be aligned oo the ledge 117 for cutting.

FIG. 9 shows building entrance protector assembly 200,
including a building entrance protector bousing 150 baving
an opening therethrough. An adapter 100 is used for securing
a cable 128 to the housing 150. The adapter 100 may be of
the type described above. Cold-sbrink tubing 130 may be
used 10 form a scal between cable 128 and side wall 120.

Albough it s advantageous to cut the plastic at the beight
of onc of the ledges 117, 121 or 125, the adaptor may be cut
at a position beiween the ledge 117, 121 or 125 and the
sespective distal flac surface 118, 122 oc 126 (as shown in
FIG. 8). Purther, the cut may be made through the distal flat
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surface 118, 122, or 126, bui such a cut is likely to be more

difficult to perform, particularly vsing manual tools in the
field.

Once the adapter 100 is cut fo the desired configunation
corresponding (o the diameter of the cable o be used, the
cable is inseniing through the sclected cable port. A cold-
sheink tubing is it ever the selected cable port and a portion
of the cable protruding (herethrough. The core of the cold
shrink tubing is removed, %o that the tubing collapses to
form a scal over the selected cable port and the portion of the
cable.

An adapter according to the inveation is preferably
formed from a single picce of a polymcr material, such as
polycatbonate or polyvinyl chloride. The material shookd be
rigid, yet casy to cut with a saw or other culting tool.
Altbough a metal adaptor woukd have the desired rigidity,
metal is more difficult to cut with a saw in the field.

Although the excmplary adapter includes three cable
ports, it is contemplated that adapiess according o the
present invention may be fonned to tnclode any sumber of
cable ports, by adding additiona] cylindrical sidc walls, and
connecting proximal and distal flat surfaces.

S0
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Although the excmplary proximal flat (connecting) sur-
faces 134 and 138 (FIG. 8) are ot panallel o each olber, it
is contemplaicd that ap adapter sccording to the inveation
may be made in which (ke proximal connecting surfaces are
pasaliel to cach other (not shown).

Although the jovention has been described in terms of
exemplary embodiments, it is pot limited thereto. Rather, the
appeoded claim should be construed broadly, to include
otber variants and embodiments of the invention which may
be made by those skilied in the art without departing from
the scope and range of equivalents of the inveation.

What is claimed is:

1. An adapier foc sccuring a cable to 2 bousing, comptis-
ing:

3 fiange that is attachable o the housing; and

a plunlity of concentric cable ports connected o the

flange, each cable port baving a side wall, the side wall

of cach cable port overlapping a side wall of an

adjacent one of the plurality of cable ports, wherein:

each cable port has a respective diameter and a respec-
tive height with respect to the flange,

the heights of the cable ports increase as the diamelers
of the cable poris decrease,

cach cable port other than the cable port having the
smallest diameter has a flat surface at a distal end
opposile the flange,

one of the cable potls other than the cable port having
the largest diameter bas a Jedge proximate to the
distal cod, said one of the cable ports being an inner
one of an adjacent paic of cable poris within the
plurality of cable ports; and

the Yedge of said inner one is located at the same height
as the flat surface af the distal end of an outer one of
the pair of cable ports.

2. The adapter of claim 1, wherein:

cach cable port bas a ledge proximate 1o the distal end;

and

the kedge of an inner one of any adjacent pair of cable

ports within the phurality of cable ports is located at the
same beight as the fiat surface at the distal cnd of an
outer one of the pair of cable ports.

3. The adapter of claim 1, wherein the side wall of cach
cable pont is rigid.

4. The adapier of claim 1, wherein the side wall of each
cable port is fixed

8. The adapter of claim I, wherein the plurality of cable
ponts includes at least one pair of successive cable ports, and
the cable ports within cach pair of successive cable ports
differ from cach other in height.

6. The adapter of claim §, wirercin cach pair of successive
cable ports differ from cach other in bheighbt by a constant
amount.

7, The adapter of claim 1, wherein at least one of the cable
ports is connected to an adjacent onc of the cabic ports by
& first Nat surface proximal to the flange, a cylindrical wall
conceatric with the plurality of cable ports, and & second flat
surface at & distal cod opposite the flaoge.

8. An adaptee for securing a cable to a housing, compris-

a flange that is attachable 1o the bousing; and

a plunality of concentric cable ports connected to the
flange, cach cablc port having a side wall, the side wall
of each cable port overlapping a side wall of an
adjacent one of the plurality of cable ports,

whercin at least one of the cable ports is connected to an

adjacent one of the cable ports by a first flat surface
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proximal 40 the Hange, a cylindrical wall concentric
with the plucality of cable ports, and a second flat
surface at a distal end opposite the flange.

9, The adapter of claim 8, wherein:

cach cable port has a respective diameter and a respective

height with respect (o the flange, and

the beights of the cable ports increase as the diameters of

the cable ports decrease.

10. The adapter of claim 8, wherein more than one of said
plurality of cable ports are connccted 1o a respective adja-
cent onc of the cable ports by a respective first flat surface
proximal to the fange, a respective cylindrical wall concen-
tric with the plurality of cable ports, and a respective second
flat surface at a distal end opposite the flange.

11. The adapter of claim 8, wherein the adapier is formed
from 2 single piece of material,

12. A building entrance protecior assembly, comprising:

5

13

8

19. A buikding entrance protecior assembly, comprising:
2 building entrance protector housing haviog an opeming
therethrough; and
an adapler for securing 2 cabie to the housing, the adapter
comprising:
a flange that is attachable to the housiog; and
a plurality of concentric cable ports connected (o the
flange, each cable port having a side wall, the side
wall of each cable port overlapping a side wall of an
adjacent one of the plurality of cable ports,
wherein at least one of the cable ports is connected to
an adjaceat onc of the cable ports by a first flat
surfaice proximal to the flange, a cylindrical wall
concsatric with the plurality of cable ports, and 2
second flat surface at a distal end opposite the flange.
26. The buikding entrance protector assembly of claim 19,

wherein more than one of said plurality of cable ports are
therethrough; and counected (o a respective sdjacent onc of the cable ports by
2 . ﬁ .
m adapter for securing a cable to the housing, the adapter 8 respe ::v:yi‘ih:ﬁ:;‘wall e pro ,Slmv:li(hmthcm;lm;' :f
comprising: g N :
a flange that is attachabic 10 the bousing; and cable poris, and a respective second flat surface at a distal

a buildiog entrance protecior housing having an opeaing

a plurality of conceatric cable ports connected to the  ©09 Opposite the flange.
flange, cach cable port having a side wall, the side ¢

wall of eaxch cable port overlapping 2 side wall of an

adjacent one of the plucality of cable ports, wherein:

each cable port has a respective diameter and a
fespective height with respect (o the flange,

the heights of the cable ports increase as the diam-

21. The assembly of claim 19, whercin the adapter is

formed from a single picce of material.

22, The assembly of claim 19, wherein:
cach cable port has a respective diametec and a respective
beight with respect to the flange, and

3 . . .
ca e r than the ca aving the A . -
smallest g?urxlx::u bhas a flat surfaccp(:tna distal end ingzil;eA:;:;‘s:hﬁ' for securing a cable o 2 bousing, compris
ite the CR e 3 ;
mopggs: the ublengats other than the cable port ;5  (3)attaching an adapier to the housing, the adapter having
having the largest diameter bas a ledge proximate a plurality of concentric cable ports, each cable port
1 the distal end, said ove of the cable ports being having a side wall, the sidec wall of cach cable port
an ibper one of an adjacent pair of cable ports overlapping a sidc wall of an adjacent one of the
within the plurality of cable ports; and pluralily of cable ports, wherein:
the ledge of said inncr oae is located at the same 4o cach cable poris other than the cable port baviag the
height as the flat surface at the distal end of an smallest diameter has a flat surfacc at a distal end
ouler one of the pair of cable ports. opposite the flange, and
13. The building cutrance pratector of claim 12, wherein: cach cable port has a kedge proximate (o the distal end;
each cable port has a ledge proximate to the distal cod; {b) aligning the blade on the ledge of the selocted cable
and “ port and the fat surface of the sdjscent cable port
the ledge of an inner oac of any adjacent pair of cable simultapccusly,
ports within the plurality of cable ports is located at the (<) cutting a portion of the sclected oue of the cable ports
sume height as the flat surface at the distal eod of an with the aligned blade, so s to remove any cable port
outer onc of the pair of cabie ports. that is smaller in diameter than the selected cable post;
14. The assembly of claiim 12, whercin the side wall of 50 and
each cable pot is rigid. : (d) securing the cable ta the sclected cable port.
uélfc }‘;‘; ;‘:"".'s"‘gx‘e’fi claim 12, whercin the side wall of 24) The method of claim 23, wherein sicp (d) includes:
16. The assembly of claim 12, wherein at keast one of the inserting the cable through the sciected cable port;
cable ports is connected (o an adjacent oac of the cable parts §5  fitting 2 cold-shrink tubing over the sclected cable poct
by a first flac surface proximal to the flange, a cylindrical and a portion of the cable protruding therethrough; and
wall conceniric with the plurality of cable ports, and 2 removing a core of the cold shrink tubiog, so that the
second flat surface 31 a distal end oppositc the flange. tubing collapscs to form a seal over the selected cable
17. The assembly of claim 12, wherein the plurality of port and the poition of the cable.
cable ports includes at Jeast oue pair of successive cable 60 25, The method of claim 23, wherein the side wall of cach
poris, and the cable ports within cach pair of successive  cable port is rigid.
cable ports differ from each other in beight. 26. The method of claim 23, wherein the side wall of cach
18. The assembly of claim 12, wherein each pair of  cable port is fixed.

successive cable parts differ from each other in beight by a
coostaot amount.
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WATERPROOF ROOF DECK POST
CONSTRUCTION

BACKGROUND OF THE INVENTION

The present invention relates to constructions and meth-
ods for installing and walerproofing roof deck posts, and
particularly those baving noa-circular cross-sections.

The wops of buildings or roof decks are oficn used to
mount vasious itews, which typically support the usc or
function of the building or bepefit the building’s occupants
in some way. These items ioclude sigas, fences, belicopter
landing zoaes, equipment supports and even swimming
peols.

Whean a fence, for cxample, is instalied on iop of a
building, it must be instalied securely so that it will pot fall
or blow off of the building. Additiozally, tbe suppoct mem-
bers or posts of the fence must be attached in such a way as
to maintain the water integrity of the roof. If the fence
supports are bolted into the roof deck, each support will cul
through o1 peaetrate the building roof jeopardizing the water
integrity of the roof unless adequate waterproofing measures
are taken.

A waletproofing construction of the prior art used whea
the support or post is round is shown in FIG. 1 generally at
50. Referring thercto, the round post 54 is sccured to
structucal framing 88, and is provided to support another
structure such as fenciog or a structural frame. An vmbrella
overlapping jack 64 is used to waterproof the support. The
pipe jack 64 is a cone that fits saugly around the penciration
and creates a watemroof scal above the roof line. FIG. 1
shows a shect metal roof jack 66 extending at least cight
inches above the roofing, and the umbrella pipe jack 64
overlaps the roof jack by a nadius of three to four inches. A
drawband 70 secures the upper collar postion of the pipe jack
64 10 the round post 54, aod caulk with scalant is applied
around the top circumnference. Construction 50 works where
the projection o post is round; however, if (he post is other
than round, the pipc jack does sot fit saugly and leaks result.

‘Thus, for other than round posts, another waterproofing
coonstruction is used, an example of which is depicted in FIG.
2 and is commonly referred to as “Piich Pocket.” This term
describes the encasing of an odd-shaped peactration (such as
» stocl angle iron support) in 2 pool of asphalk that is bield in
a metal bowl movuted oo the roof. When the asphalt dries
or cools the penetration located inside of it is tightly encased
1o preveat water penetrating into the building.

Referring (o FIG. 2, a method of installing the Pitch
Pocket will now be described with the construction being
shown gencrally at 76, A steel apgle iron brace (suppost or
post) 80 with a four hole mounting plate 84 welded thereto
is bolted with bolts 88 10 a roof deck 90. A sheet wetal
contractor slides a fous-sided metal pitch pan 92 over the top
of the brace 80. The pan 92, which &s at least two inches
decp, hangs loose waiting for a later installation step. The
roofing cantractos installs first ply tayers (typically three) of
roofing maierials under the pitch pan 92 and onto the entire
building roof. He thea nails the flange 94 of the pan 92 onto
the roof deck and through the ply layers. Roofing plies will
be striped or layesed over the flange 94 to laminate the flange
between the roofing plics. A finish coat of roofing materials
96, such as gravel or granule rolled roofing, is installed. Hot
asphalt 98 or other pourable sealer is then poured iato (he
pitch pan 92 uatil ull and with 2 mirimum two inch depth,
and the asphalt is allowed to cool.

Pitch Pockets (76) work well until the asphalt shrinks or
ceacks and the pan or concave bowl fills with water. This

2
cracking can be caused by the sua’s direct heat, by impact
on the post coastruction, by strong winds or by the building
shaking as from an earthquake. When the cracks form the
water in the pocket is funneled into the building, resulting in

5 the problem which the pitch pocket was specifically pro-
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vided (o prevent. Also, since the post is fixed in place by the
asphalt, when a strong force is exerted on the post, the

asphalt around the post compresses, looscaing the secure-
ment of the post relative to the roof, and requiring repair.

SUMMARY OF THE INVENTION

Directed to remedying the problems and disadvantages of
the prior art, disclosed herein are an improved waterproof
dock post construction and method and a watcrproofing
sssembly (or watertight umbrella) useful therein. The
assembly has a collar with an opening therethrough and 2
skirt haoging down from the collar. The opening is coafig-
ured to match the cross-sectional shape of the deck post, sod
this invention is thercby particularly well suited foc deck
posts which are oot round. The assembly is peeferably an
clastomeric material or specifically is EPDM molded rubber.

The post is secured (0 the roof deck. A flanged sleeve is
shid over the post and the flange secured Ko the roof deck.
The flanged slceve can be a lead jack such as are used soday
on stink pipes and veat pipes. The waterproofing asscwbly
is slid onto the post. With the collar surrounding the post just
above the top of the sleeve and the skirt extending down
over the top of the sleeve, ¢ band is secured around the collar
secaring the collar in a watertight manner to the post. The
band is preferably a hose clamp.

Whea the post is already secured to the deck and it is not
convepient (o slide the waterproofing assembly down over
the post, an alternative embodiment of the waterproofing
assembly of this invention is used. This embodiment has a
split joint through the skirt and the collar which allows the
unit 10 be opeaed up and wrapped around the post. A
walcrtight flap of the unit scals the joint closed. In this
coastruction, a splil Jead flashing jack can be used as the
flanged sleeve. The flashing jack is opened up and wrapped
around the post and its seam then sokdered closed.

The shape of the opening of the collar is sclected to match
the shape of the outside surface of the post. For example, it
can be an L or a square shape. The skirt can have the same
configuration for all post shapes. Thus, anather embodiment
of the waterproofing assembly constructs the skirt and collar
2s separate picces with an inventory of collars having
differct opening shapes provided. The coliar with the
desired opening shaped to match the post being used will be
sclected and plugged into the skirt. In other words, the
detachable EPDM oollars or insctts are interchangeable to
allow various geometric shapes. Tiis pluag-type collar and
skirt can have split joiats allowing them ¢o be wrapped
around the post. Additiogally, the collar can bave 3 konger
coufiguration to accommaodate two hose clamps, one above
the other, if desired.

Olber objects and advantages of the present inveation will
become more appareat to those persons having ordinary skill
in the art to which the present inveution pertains from the
foregoing description taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective cut-away view of a round post
roof-mounted construction of the prior art;

FIG. 2 is a perspective cut-away view of aa angle iron
brace roof-mounted (“Pitch Pocket™) construction of ihe
prior ari;
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FIG. 3 is a side clkevational view of a waterproof toof deck
coastruction of the present invention;

. FIG. 4 is an eolarged top plan view of the coastruction of
IG. 3;

FIG. § is a teduced cross-sectional view taken on line
55 of FIG. 4;

FIG. 6 is an catarged top plan view of FIG, §;

FIG. 7 is a perspective, partially cut-away view of the
construction of FIG. 3, but without the hose clamp for
illustrative purposcs;

FIG. 8a is a top plan view of the walerproofing assembly
of the construction of FIG. 7;

FIGS. 8b and Bc are first and second alternative designs,
respectively, of the unit of FIG. 84 1o accommodate posts of
differcat corresponding cross-section coafigunations;

FIG. 9 is a side elevational view of an alternative wates-
procfing assembly of the prescat invention usable in the
coastruction of FIG. 3, for example;

FIG. 10 is a top plan view of the unit of FIG. 9;

FIG. 11 is a cross-sectional view taken oo tine 11—11 of
FIG. 10;

FIG. 12 is a side elevational view of a construction
assembly of the present inveation used to support rooftop
fencing or screening structure;
uFIG. 13 is a side elevational view of the asscmbly of FIG.

FIG. 14 is & view similar to FIG. 9 illustrating an open
seam waterproofing assembly of the preseut invention;

F1G. 15 is a wp clevational view of the unit of FIG. 14;

FIG. 16 is 4 view similar to FIG. 15 Dlustrating the upit
in an open position;

FG. 17 is an colarged view illusirating a portion of the
scam of FIG. 14;

FIG. 18 is & view similar 0 FIG. 14 illustrating an
alternative waterproofing assembly of the present inveation;

FIG. 19 is a side clevational view of the plug of the
assembly of FIG. 18;

FIG. 20 is 2 top plan view of the plug of FIG. 19;

FIG. 21 is a top plan view of the assembly of FIG. 18
without the plug and in an opea position;

FIG. 22 is an calarged view of a portion of the scam of
FIG. 18;

FIG. 23 is a side ckvational view of apother altcrmative
waterproofing assembly of the present invention similar to
that of FIG. 18 bul with a detachable plug configured to
accommodate two hose clamps as shown;

FIG. 24 is a top plan view of the unit of F1G. 23 with the
hose clamps;

FIG. 28 is a side elevational view of the plug of the unit
of FIG. 23 illustrated in isolation;

FIG. 26 is a side clcvationat view of a splif lead pipe jack
usable with the waterproofing assemblies of FIGS. 14, 18
and 23, for example, in 2 waterproof roof deck construction
like that of FIG. 3;

FIG. 27 is a top plan view of the split lead pipe jack of
FIG. 26;

FIG. 28 is a view similar to FIG. 14 of an alteenative
assembly;

FIG. 29 is a bottom plan view of the asscmbly of FIG. 28;

PIG. 30 is an cnlasged, sectional bottom view of the slip
joint of the assembly of FIG. 22; and

FIG. 31 is cross-sections] view of the saap-in slip joint.

65
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT OF THE INVENTION

Referving to the drawings, 3 waterproof roof deck post
construction of the present invention is illustrated generally
at 100. The method of constructing it is quick and casy. The
steel contractor bolts the post 104 with a four-hole mounting
bracket 108 welded thereto to the roof deck 112 vsing bolts
136. The post 104 can have generally any cross-sectional
shape (unlike the prior art of FIG. 2) including non-round
shapes. An “L” shape is fllustrated by post 104, which more
specifically is an angle iron brace. The stee] contractor then
slides a lead pipe jack 124, a waterproofing assembly 128 of
the present jnvention and a stainless steel bose clamp 132
over the top of the brace or post 104 and kcts them fall to the
deck for later installation.

Next, the roofing contractor iastalls roofing plies
(typically three plics) over the entire building, He nails with
npails 140 (FIG. 6) the flange 144 of the lead pipe jack 124
through the ply layers and into the roof deck 112. The Jead
pipe jack 124 will typically have a three or four inch
diameter and a four pound Tead thickness. Instead of a iead
jack, a cheaper standard galvanized steel roof jack can be
used. Roofing plics 150 are swipped over the flange 144
thereby laminating the flange into the 100f system. The finish
layer of roofing materials (such as gravel or gragule roll
roofing) are installed over the ply layers.

The roofing contrackx then slides the waterproofing
assembly 124 over the leak flashing with its cone shape
facing down. The stainless stee! bose clamp 132 is placed in
position oo the waterproofing assembly and the clamp 158
tightened down. FIG. S shows dimecasions 162, 166, 170,
174,178, 182, 186, 190, 192, 194, 196, 198, 200, 202, 204
of 6.27, 3.64, 0.20, 0.07, 5.27, 0.25, 2.54, 0.80, 0.53, 0.07,
0.75, 3.04, 020, 1.50, and 7.87 inches, respectively. Thesc
are just sample dimeasions, however, god it is withio the
scope of the invention w0 chaoge dimeasions, style, materials
and beights above the roof deck as would be apparcnt to
those skilled in the art.

The waterproofing assembly 128 is shown in isolation in
FIGS. 9, 10 and 11. It is scen (hercin that it has a collar
portion 210 having 20 opening 214 therethrough, a
downwandly-dcpending skirt 218, 2 shoulder 222 connecting
the collar with the skit, and a top rim or flange 226. Thesc
compoocats according to oae embadiment of this inveation
arc integrally formed of EPDM molded rubber in a thermal
process. This clastomeric construction allows the collar
portion 210 to be squeezed by the hose clamp 132 o secure
in 2 watertight manner (be collar (o the post 104, prevealing
water from leaking between ihe opening and the post
Sample dimensioos 230, 234, 238, 242, 246, 250, 254 and
260, 0.51, 0.06, 1.00, 0.25, 3.11, R2.15, R2.63 and R1.50
inches, respectively, arc shown in these figures.

The opening 214 will be coufigured o bave the same
shape s the cross-section of the post (brace) 104 to which
it is to be attached. Commeon shapes for the openings 214 arc
fllustrated in FIGS. 8z, 85 and 8c as L shaped, square and
hexagonal, respectively, at 214a, 2145 and 214c.

If a post 104 (angle iron or other shaped brace) is already
on 1 building and the waterproofing assembly 128 cannot be
slid into position, a retrofit waterproofing assembly of this
invention can be used as depicted in FIGS. 14-16 gencrally
al 270. It has dimensions 274, 278, 282, 286, 290, 254 and
296 of 051, 0.06, R1.38, R1.50, R2.15, R2.63 and 2.10
inches, respectively. It is used together with a split lead
flashing jack (which is a commercially available product) as
illustrated genccally at 300 in FIGS. 26 and 27, As shown in
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FIGS. 26 and 27, the split lcad flashing jack 300 has a
bottom flange 304 at the bottom of the slecve 308, and an
open seam 312 extends all of the way down the side. The
split lead jack 300 can be a stmdardjackwhlch iscutat the
site to allow installation or it can be a special pre~cut jack.
The split lead jack 300 has preferred dimensions 320, 324,
326, 328, 332 aad 334 of 15.50 8.00, 0.125, R7.750 and
R1.750, R1.813 inches, respectively.

The lead jack 300 is pulled open and wrapped around the
existing support post (104). The lead metal of the jack 300
is soft enough to allow the jack to be opened and closed
without using a separate hinge. The open seam 312 is then
silver soldered closed with a propane torch, Lead, mategial
338 pvedaps to facilitate soldering.

Similas to construction 100, the roofing coatractor installs
his pty sheets and the flange 304 of the lead jack 300 is
nailed through the ply sheets 1o the roof deck. Extra ply
sheets are stripped aver the flange 1o laminate it into the roof
systems. The finish layer of mofing materials are installed
outo the roof plics.

‘The retrofit collar 338 and skirt 340 of retrofit waterproof-
ing assembly 270 is opened ou its scam 342 and fit arouad
the suppoct post (104). With the assembly in place, the slip
joint 344 on the collar 338 and skirt 340 is slid or snapped
into place. The watertight flap 360 will be positioned facing
dowoward, as shown in FIG, 17, Astainless steef hose clamp
(132) is thes positioned on the coltar and clamped tight.

The support post construction (100) of this invention
using either waterproofing assembly 124 oc retrofit water-
proofing assembly 270 can be used to support generally any
rooftop construction as is done today. Au example is to
support fencing or an equipment screen, as shown in FIGS.
12 and 13 genenaily at 388. Roof mounted equipment feaces
or screens are often used at the perimeters of buildings to
hide roof mounted machinery from ground view. The desi;
as shown uses four front upright posts 384, 386, 388, 390
and four angled coastructions 392 of this invention. The four
front upright posts 384, 386, 388, 390 arc mounted about
sixteen mcbesapan asshownbydnnensnonm The angled
{angle iron brace) coustructions 392 are at a focty-five
degree angle and are welded at their tops fo the upright
coastructions. They have a forty-five degree lead jack 404
and usc the same walerproofing assemblics 128 or 270 as
discussed sbove,

The collar portion of the watcrproofing assemmbly can be
formed as a separaic unit from the skirt poction as shown in
FIGS. 18-21 by waterproofing assembly 420. This caa be
for the standard or for the open-scam wrap around embodi-
ments. This has the advantage that a single skirt portion 424
can be used for all types and shapes of support posts (104),
and it is ooly the collar portion 428 with its different shapes
of openings 432 (scc FIGS. 84, 85 and 8¢) which varies. The
scparate collar 428 then acts like a plug to fit into the
opening 436 at the tp of the skirt 424 wheo pulled open as
shown in FIG. 21. The colfar 428 has a parting linc 438
which opens to allow for installation. The slip joint 440 and
watertight flap 442 are illustrated in the cnlarged view of
FIG, 22, Preferred dimensions 444, 446, 448, 450 arc 0.51,
0.06, R1.38 and R1.48 inches, respectively. The (stainless
steel) hose clamp (132) compresses and secures the plug 428
in place selative o the skirt 424 and the post (104). If
needed, two clamps can be used, one above the other, as
shown ie F1G. 23 by bose clamps 452, 454. The two clamp
embodiment will likely require a longer or talier collar
(plug) 460 as depicied in FIG. 25.

The rim or flange 464 on the plug 460 allows for a positive
stopping point when instalfing if into the coustruction. Also,
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it is a good waterproofing technique to let watec that is
flowing off the top of the plug 460 pass over the scam 470
of the collar and not into the scam. The flange 464 will
overlap 1o the outside of the basc of the collar.

FIGS. 28 and 29 show generally at 500 an alterpative
retrofit waterproofing assembly of this inveation. It includes
a slip joiot 304 on the collar 508 and skirt 512, F1G. 30 is
an eanfarged view of the upper right portion of FIG. 29
showing in greater detail the slip joint 504 which allows the
collar 508 to open.

Referring now to FIG. 31, an asscmbled EPDM rubber
soap joinl with flap is ilfustrated generally at 520 with the
male insert 524 saapped with snap 528 into the female
adapter 532, it functions gencnlly similar to & ZIP LOCK
bag. Unlike a typical plastic ZIP LOCK bag, the preseot
assembly is made of rubber and #ts cross-section is different.
Also, the soap and adapter areas are preferably made using
2 barder rubber than the rubber in the base collar. The collar
is manufactured laying flat and then turaed around to the
point that the snap joint 520 can be pushed in by finger
pressare. This is the oaly knowa roofing product that locks
in place witbout tools.

Thus, the waterproof roof deck post constructions of this
invention do not deform or shrink snd thus prevent water
from flowing into the roof peactration. Unlike the aspbait of
the prior art Pitch Packet, the waterproofing assembly will
0ot crack over time requiring maintcnance. The present
constructions are also considerably cheaper and more attrac-
tive than the Pitch Pocket design. Additionally, the construc-
tions of this invention arc casicr and quicker (o iostall

From tbe foregoing detailed description, it will be evident
that there are a sumber of changes, adaptations and modi-
fications of the present invention which come within the
province of thasc skilled in the art. However, it is intended
that all such variations not departing from the spirit of the
inveation be considered as within the socope thercof.

What i5 claimed is:

1. A watesproof roof deck post construction, comprisiog:

a deck post having a post cross-section and secured
relative to a roof deck;

a skeeve surrounding 8 lower portion of the post;

a flange secured to a lower end of the slecve and cxicnd-
ing out therefrom, the fange being secured relative to
the roof deck;

a waterproofing assembly iocluding 2 collar and a skirt,
the collar having an opening having generally the same
cross-section as that of the post cross-section, the post
being disposed in the opcning, the collar surrouading
the post above 2 top of the sleeve, and the skirt
exiendiag down from the collar and out over the top of
the skeeve; and

a band surrounding the collac and securing in a generally
watertight manser the cotlar to the post; and

the collar being formed as & plug which is a separate picce
from the skist and is adapted to be fitted into an opening
in the skirt, and the plug having 2 seam that allows the
plug 1o open aod wrap around the deck post.

2. The construction of claim 1 whersin the post cross-

section is pon-circular.

3. The construction of claim 1 wherein the skirt is
genenally frusto-comical in shape, a lowermost perimeter
edge of the skirt is spaced a distance above a top surface of
the roof deck thereby exposing a poction of the sleeve
besween the edge of the skirt and the top surface of the roof
deck.
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4. A waterproofing assembly, comprising:
a oollar;
a skirt;

the skint and collar inchuding a split joint allowing the
collar and skirt to be opened up, wrapped around an
clongate member, and closed in & watertight manner
with the collar geocnally above the skirt and sccured
thereto; and

the collar being formed as a plug which is 2 separate picce
from the skirt and is adapted bo be fitted into an opeaing
in the skirt, and the plug having a searn that allows the
plug to open and wrap around the clongate member.

5. A wateeproof roof deck post construction, comprising:

a deck post baving a1 post cross-section and secured
relative to a roof deck;

a sleeve surrounding a Jower portion of the post;

a flange secured (0 a bwer end of the skeeve and extend-
ing out therefrom, the flange being secured relative to
the roof deck;

2 wakrproofing assembly including 2 collar and a skirt,
the collar hiaving an opcniog having generally the same
cross-section 15 that of the post cross-seciion, the post
beiog disposed in the opening, the collar surrounding
the post above a top of the sleeve, and the skirt
extending dowa from the collar and out over the wp of
the skeeve;

a band sumounding the cofiar and securing in a geeerally
watertight manner the collar to the post; and

a split joint on the collar and the skirt, the split joint
including a female sdapter and 2 male component
which is snapped in place into the femak adapier (o
secure (be waterproofing asscmbly, the male compo-
nent being detachable from the female adapter for
reirofitting the waterproofing assembly;

wherein the post cross-section is noa-circular.

§. The construction of claim § wberein the non-circular

cross-section of the opening is a poiygonal shape.

7. The construction of claim 5 whercin the non-circular

shape is an L shape.

8. A waterproof roof deck post construction, comprising:

3 deck post having a post cross-section and secured
relative 1o a roof deck;

a sleeve surrounding s lower portion of the post;

a flange sccured 10 2 fower end of the siceve and extend-
ing out therefrom, the flange being secured relative to
the roof deck;

a waterproofing assembly including a collar and a skirt,
the collar baving an opening having generally the same
croes-section as that of the post cross-section, the post
being dispased in the opening, the collar surmounding
the post above 2 top of the slecve, and the skirt
extending down from the collar and out over the op of
ihe slkeeve;

2 band sunrounding (he collar and securing in a geoerally
watertight manner the cotlar to the post; amd

a split joint on the collar and the skint, the split joint
including a female adapier and a male compooent

which is snapped in place into the female adapter to
secure the waterproofing assembly, the male compo-
nent being detachable from the female adapter for
retrofitting the waterproofing assembly;

wherein the collar comprises an clastomeric material.

9. A wategproof roof deck post coastruction, comprising:

a deck post having a post cross-section and secured
relative to 2 roof deck;
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a skecve surrounding a lower portion of the post;

2 flange secured to a Jower cud of the slecve and extend-
ing out therefrom, the flange being secured rclative to
tbe roof deck;

a wategproofing assembly including a collar and a skirt,
the collar having an opening having generally the same
cross-section as that of (he post cross-section, the post
beiag disposed in the opening, the collar surronnding
the post above a top of the sleeve, and the skirt
extending down from the collar and out over the top of
the sleeve;

a band surrounding the collar and securing in & genenily
watertight manaer the collar o the post; and

a split joint on the collar and the skin, the split joint
including a female adapter and a male component
which is snapped in place into the female adapler to
secure the waterproofing assembly, the male compo-
ncnt being detachable from the fomale adapter for
retrofitting the waterproofing assembly;

whercin the waterproofing assembly includes a top rim
extending about a citcomfereatisl top outer edge of the
colfar.

10. The coastruction of claim 9 wherein the waterproofing
assembly includes a circum€creatial shoulder interconnect-
ing the collar and the skirt.

11. The construction of claim 10 whercin the waterproof-
ing assembly is an EPDM molded rubber coustruction.

12, A waterproof roof deck post construction, comprising:

a deck post having a post cross-section and secured
relative o 2 roof deck;

a sleeve surrounding a lower portion of the post;

a flange secured to a Jower end of the sieeve and extend-
ing out therefrom, the flange being secured relative to
the roof deck;

a waterproofing assembly including a collar and a skirt,
the collar having an opening having generally the same
cross-section as that of the post cross-section, the post
being disposed in the opening, the collar surrounding
the post above a top of the slecve, and the skirt
extending down from the collar and out over the top of
the skeve;

a band surrounding the collar and securing in & gencnally
waterlight manaer the collar to the post; snd

a split joint on the collar and the skirt, the split joint
including a female adapter and a male component
which is snapped in place into the female adepter to
secure the waterproofing asscmbly, the male compo-
neal being detachable from the femake adapter for
retrofitting the waterpeoofing assembly;

whezein the collar is formed as a pleg which is a separate
piece from the skirt and is adapted to be fitted into 20
opening in the skirt.

13. A waterproof roof deck post construction, comprising:

3 deck post secured 10 a roof deck;

a sleeve asscmbly wrapped around the post and having a
seam thereof sealed closed, the sleeve assembly includ-
ing a lower flange which is sccured to the roof deds;

1 walerproofing assembly including a collar and a skirt,
and a split joim through the skirt and collar;

the collar surrounding tbe post sbove a top of the sleeve
assembly, the skirt extending down from the collar and
out over the top of the slecve assembly, and the split

joint is closed in a waterlight manner;

a split joiot includiog a femate adapter and o male
component which is snapped in place into the female
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adapter to sccure the waterproofing asscmbly, the mate
component being detachable from the femaie adapter
for retrofitting the watczproofing assembly; and

¢ band sumrounding the collar and securing in a generally
watcrtight manocr the collar to the post;

whercin the post cross-section is non-circular; and

whercin the waterproofing assembly has a post receiving
opening having a pon-circular cross-section, coree-
sponding to the non-circular cross-scction of the deck

post.

14. The construction of claim £3 wherein the non-circular

cross-section of the opening is 2 polygonal shape.

18. A waterproof roof deck post construction, comprising:

a deck post secured to a roof deck;

a sleeve assembly wrapped arouad the post and having a
scam theeeof sealed closed, the sleeve assembly includ-
ing a lower flange which is secured o the 1oof deck;

a waterproofing assembly icluding a collar and a skirt,
and a split joint through the skirt and collar,

the collar surrounding the post above a lop of the sleeve
assembly, the skirt extending down from the collar and
out over the top of the sleeve assembly, and the split
joint is closed in 3 watertight manner;

a split joint including a female adapier and 2 male
component which is saapped iu place inlo the female
adapter to socure the walerproofing asscmbly, the male
component being detachable from the female adapter
for retrofitting the waterproofing assembly; and

a band surrounding (be collar and securiog in a genenally
watertight manner the collar to the post;

wherein the collar comprises a plug formed as a separate
piece from the skirt and adapted to fit info an opening
in the skirt.

16. A waterproof roof deck post construction, comprising:

a deck post secured to 3 roof deck;

a sleeve assembly wrapped around the post and baving a
seam thereof scaled closed, the slecve assembly includ-
ing 2 fower flange which is secured 10 the roof deck;

a walerproofing assembly including a collar and a skirt,
and a split join¢ through the skirt and collar;

the collar surrounding the post above a top of the slecve
assembly, the skist extending down from the collar and
out aver the top of the sleeve asscmbly, and the split
joint is closed in a watertight manner;,

a split joint including a female adapter and a male
component which is snapped in place into the female
adlapter to secure the waterproofing assembly, the male
component being detachable from the female adapter
for retrofitting the waterproofing assembly; and

a band sucrounding the coflar aud securing in a genotally
watertight manper the collar to the post,

wherein the sloeve assembly includes a watertight flap
which secures the spli¢ joint closed.

17. A waterproofing assembly, comprising:

a collany

a skirt;

the skirt aod collar including a split joint allowing the
collar and skirt o be opened up, wrapped arcund an
elongate member, and closed in a watertight maaner
witlt tbe collar gencrally above the skirt and secured
thereta; and
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the split joiai including a female adapter and & male
compopent which is snapped in place into the female
adapter to secure the waierproofiag assembly, the male
component being detachable from the femake adapter
for retrofitting the waterproofing assembly;

wherein the collar and skirt are formed as two separste
picces with the collar defining a plug which fits into an
opening of the skirt.

18. The assembly of claim 17 wherein the plug has a

through-opening with & non-circular cross-section.

19. The assembly of claim 18 wherein the non-circulac
cross-section is an L shape, a rectangular shape, 2 polygonal
shape, a T sbape or a U shape.

20. A method of coastructing a waterproof roof deck post

ion, P

(a) securing a deck post having 2 post cross-section to a
roof deck;

(b) securing a slecve positioned over and surrounding the
post to a roof deck;

(c) providing a waterproofing assembly including a collar
and a skirt, the collar having an opeuing which has
generally the same cross-scction as that of the post
cross-section;

(d) positioning tbe waterproofing assembly such that the
deck post exteods through the collar opening and the
skirt exiends down over a wp of a pipe jack;

(c) snapping a male component ioto a female adapter o
position the waterproofing assembly relative to the
deck post; and

() after (d), spplying 2 band around the collar to secure
the collar in a gencrally watectight manner to the post;

wherein the collar has an opening with a pon-circular
cross-sectional shape which corresponds ko a cross-
sectional shape of the post.

21. Amethod of constructing a waterproof roof deck post

cogstruction, comprising:

(a) securing a deck post having a post cross-section (o a
roof deck;

{b) securing a sleeve positioned over and surrounding the
post to a roof deck;

(o) providing s waterproofing assembly including a collar
and a skirt, (he collar having an opening which has
geaenally the same cross-section a5 that of the post
cross-section;

(¢) positioning the waterproofing assembly such that the
deck post exteads through the collar opening and the
skirt extends down over it top of a pipe jack;

{¢) snapping 3 male component into a female adapicr to
position the waterproofing assembly rlative 1o the
deck post, and

() after (d), applying a band around the collar to scoute
the collar in a generally watertight manner to the post;

wherein the collar comprises & plug which is a separate
picce from the skirt, and further comprising inserting
the plug into an opening in the skift.,
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&) ABSTRACT

Adock post (or brace) having a noo-circular cross-section is
secured to a roof deck. A lead pipe jack (slecve) is slid over
the post. A waicrproofing xssembly baving a collar and a
skirl is provided; the collar bas an opening with generally the
sam¢ pon-circular cross-scction as that of the post. The
collar opening is positioned on the dock post, and the unit is
slid down the post until the collar is at the top of the sleeve,
the skirt extcading down over the sleeve, A clamp is then
positioned and tightencd acound the collar te provide a
walertight scal on the deck post. When (he post is already
installed 00 a coof deck and the sleeve and the waterproofing
assembly cannot be slid into place on the post, 2 modified
retrofit waterproofing assembly and sleeve are used to
provide the waterproofing. The modified sleeve is a split
lead flashing jack with an open scam oa ooe side. The sleeve
is opened up, wrapped around the post and soldeted closed.
The modified waterproofing assembly bas o split joint
through the skirt and collar. To position this asscmbly on the
post at the 1op of the split Jesd fashing jack, the joint is
opencd up, the assembly wrapped around the post and the
slip joint closed with a watertight flap. A Jocking closure can
be provided having a locking clasp and a locking slot.
Agotber allemative waterproofing sssembly forms the colfar
as a plug scparate from the skirt; the skirt is opened and the
plug inserted therein, This arrangement allows a plug having
the desired opening ration 1o be scketed from an
inveatory of differeat plugs and used with a single skirt
design. Aoother aliernative of the waterproofing assembly
provides a series of flanged tabs on the top edge of the collar
foc coanecting to the colfar plug. The flanged tabs may cach
have a projection on them which increases the pull-out
resistance between a connected skirt and collar. The collar
plug may also have a series of cavities which line up with the
flanged tabs of the skirt. The collar plug may have a recess
for the clamp. As an alternative asscmbly, multiple skirts can
be connected 1ogetber using their locking clasps and locking
slots and the resulting larger skirt can thea be connected to
a collar.

47 Clairas, 20 Drawing Sheets
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WATERPROOF ROOF DECK POST
CONSTRUCTION AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATION
This is 2 continuation-in-part of copending application
Ser. No. 097240807, filed Feb. 1, 1999 and whose eatire
conteats arc berein incorporated by ceference,

BACKGROUND OF THE INVENTION

The present invention relates to constructions, asserblics
and methods for justalling and waterproofing roof deck
posts, and panicularly those baving noa-ciccular cross-
sections.

The tops of buildings or roof decks are often used to
mount various items, which typically support the use or
function of the building or benefit the building’s occupants
in some way. These items include signs, fepces, belicopter
Iam}i.ng Zoacs, cquipment supports and cven swimming
pool

Whea a fence, for cxample, is installed on top of a
buildiag, it must be installed securely so that it will pot fall
ot blow off of the building. Additionally, the support mem-
bers or posts of the fence must be attached in such a way as
10 maintain the water integrity of the roof. 1f the fence
supports ate bolied into the roof deck, each support will cut
theaugh or penetrate the buikling roof jeopardizing the water
iategrity of 1he roof ualess adequate waterproofing measures
are taken.

A waterproofing construction of the prior art used when
the support of post is round is shown in FIG. 1 generally at
50. Referring thereto, the rousd post 34 is secured to
structural framing $8, and is provided to support another
struciure stuch as fenciog or 2 structural frame. An umbrella
overlapping jack 64 is used to waterproof the support. The
pipe jack 64 is a cone that fits saugly around the peoetration
aod crcates 8 waterproof seal above the toof line. FIG. 1
shows a sheet metal roof jack 66 exteading at least eight
inches above the roofing, and the umbrella pipe jack 64
overlaps the roof jack by a radius of three to four inches. A
drawband 70 sccures the upper collar partion of the pipe jack
64 to the round post 54, and caulk with sealant is applied
arouad the top circumference. Construction 50 works wheee
the projection of post is round; however, if the post is other
than round, the pipe jack docs not fit saugly and leaks result.

Thas, for other than round posis, another waterproofing
consguction is used, an example of which is depicked in FIG,
2 and is commonly referred 10 as “Pitch Pocket.” This term
describes the encasing of an odd-shaped penctration (such as
a steel angle iron support) in a pool of asphalt that is beld in
2 metal bow] mounted oato the roof. When the asphalt dries
or cools the penetration located inside of it is tightly encascd
to prevent water penctrating into the building.

Reforring o FIG. 2, & method of installing the Pitch
Pocket will pow be described with the coastruction being
shown generally at 76. A steel angle iron brace (support or
post) 80 with a four hole mounting plate 84 welded thereto
is bolted with bolts 88 to a roof deck 90. A sheot metal
contractor slides a four-sided metal pitch pan 92 over the top
of the brace 80. The pan 92, which is at least (wo inches
deep, hangs loose waiting for a later installation siep. The
roofing contractor installs first ply layers (typically three) of
roofing materials under the pitch pan 92 and onto the entire
builkding roof. He theq nails the flange 94 of the pan 92 onto
the roof deck and through the ply layers. Roofing plies will
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be striped of layered aver the Aange 94 to laminate the flange
between the roofing plies. A finish coat of roofing materials
96, such as gravel or granule rolled roofing, is installed. Hot
asphalt 98 or other pourable sealer is then poured into the
pitch pan 92 until full and with a minimum two inch depth,
and the asphalt is allowed to cool.

Pitch Pockets (76) work well until the asphalt shrinks or
cracks and the pan or concave bowi fifls with watcr. This
cracking can be caused by the sun’s direct beat, by impact
on the post construction, by strong winds or by the building
shaking as from an casthquake. When the cracks form, the
water in the pocket is funpeled into the building, resulting in
the probler which the Pitch Pocket was specifically pro-
vided to prevent. Also, since the post is fixed i place by the
asphalt, when a strong force is exerted ou the post, the
asphalt around the post compresses, looscaing the securc-
ment of the post relative to the roof, and requiring repair.

SUMMARY OF THE INVENTION

According to one cmbodiment of 2 walerproof roof deck
post of the invention, a deck post having 2 oon-circular
cross-scction is sccured relative (o 2 roof deck. A slecve
surrouads the lower postion ef the deck post. A waterproof-
ing assembly has a collar aod a skirt. The collar has an
opening that is generally the same non-circulsr cross-section
as that of the deck post. The deck post is disposed in the
collar’s opening. The collar is formed as a plug that is
sepanate from the skirt. The collar is adapted 6o be fitted into
an opening in the skirt, The skint may be connected to the
collar with a series of flanged tabs o the top portion of the
skist being inserted inio a series of lab receiving cavilies in
the collar, The tabs may have projections used to increase the
tabs’ pull-cut resistance. The coliar surrounds the deck post
above the top of the steeve. The skirt extends down from the
collar and out over the top of the sleeve. The skirt may bave
a split joint which locks together with a clasp and a locking
slot on the skirt. The skirt may cven be made up of a scries
of smaller skirt pieces that are joined together using their

clasps and locking slots. A baed surrounds the collar

(perhaps situated in a recess formed in the collar of that
purpose) and sccures the coflar to the deck post in 3
generally watertight manner.

According to apother definition of tbe invention, dis-
closed berein are an improved waterproof deck post coa-
struction and method and a waterproofing asscmbly (or
watcrtight umbrella) useful therein. The asscmbly has a
collar with an opeaing therethrough and a skirt hanging
down from the collar. The opening is coafigured 1o match the
cross-sectionat shape of the deck post, and this inveation is
thereby pacticularty well suited for deck posts which are not
round. The assembly is preferably an clastomeric materiat or
specifically is EPDM mokied robber.

The post is sccured to the roof deck. A flanged slocve is
slid over the post, and the flange seoured to the roof deck.
The flanged sleeve can be a fead jack such as arc used today
on stink pipes and veat pipes. The waterproofing assembly
is slid onto the post. With the collar surrounding the pos! just
above the top of the sleeve and the skin exteading down
over the top of the sleeve, 2 band is secured around the collar
sccuring the collar in 2 watertight manner 1o the post, The
baad is preferably a bose clamp.

When tbe post is already secured (o the deck and it is not
coavenicnt to slide the waterproofing assembly down aver
the post, an alternative embodiment of the waterproofing
asseqnbly of this invention is used. This embodiment has &
split joint through the skirt and the collar which allows the
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ugit o be opencd up and wrapped around the post. A
watettight flap of the uait seals the joint closed. In this
coastruction, » split Jead flashing jack can be used as the
flanged sleeve. The flashiag jack is opened up and wrapped
awround the post and its seam then soldered closed.

‘The shape of the opeaing of the collar is sclected to maich
the shape of the outside surface of the post. For example, it
can be an L or a squarc shape. The skirt can bave the same
configuration for all post shapes. Thus, another embodiment
of the waterproofing assembly constructs the skist aod collar
as scparate picces with an iaventory of collars having
differeat opening sbapes provided. The collar with the
desiced opening shaped to match the post being used will be
selected and plugged into the skirt. {n other words, the
detachable EPDM collars or inserts are interchangeable to
allow various geometric shapes. This plug-type collar and
skirt can bave split joints allowing them to be wrapped
sround the post. Additionally, the collar car have & longer
configuration to accommodaic two hose clamps, one above
the other, if desired.

Other objects and advaalages of the present inveation will
become mare apparent 1o those persoas having ordinary skill
in the ant to which the present inveation pertains from the
foregoing description taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is & pespective cut-away view of a rouad post
roof-mounted construction of the prior art;

FIG. 2 is & perspective cui-away view of an angle iron
brace roof-mounied (“Pitch Pocket™) construction of the
prior art;

FIG. 3 is a side clevational view of a waterpeoof roof deck
counstruction of the present inveation;

Fl(;. 4 is an cnlarged top plan view of the construction of
FIG. 3;

FIG. § is a reduced cross-sectional view takea on line
88 of FIG. 4;

FIG. 6 is an cnlarged top plaa view of FIG. 5;

FIG. 7 is a perspective, partially cut-away view of the
oonstniction of FIG. 3, but without the hose clamp for
illustrative purposes;

FIG. 8a is a top plan view of the waterproofing assembly
of the construction of FIG. 7;

FIGS. 8b and 8¢ are first and second alternative designs,
respectively, of the unit of FIG. 8¢ to accommodate posts of
differeat comresponding cross-section configurations;

FIG. 9 is a side elevational view of an alteraative water-

assembly of the present invention usable in the
counstruction of FIG. 3, for example;

FIG. 10 is a top plan view of the unit of FIG. 9;

FIG. 11 is a cross-sectional view taken on live 11—11 of
FiG. 10;

FIG. 12 is a side clevational view of a construction
assembly of the present invention used to support rooftop
fencing or screening structure;

FIG. 13 is a side elevational view of the assembly of FIG.
12;

FIG. 14 is a view similar to FIG. 9 illustrating an open
seam waterproofing assembly of the present invention;

FIG. 15 is a top clevational view of the uait of FIG. 14;

FIG. 16 i a view similar 1o FIG. 15 illustrating the unit
in an open position;
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£1G. 17 is an eplarged view illustrating a portion of the
seam of FIG. 14;

FIG. 18 is a view similar to FIG. 14 ilustrating 20
altemative waterproofing assembly of the present invention;

FIG. 19 is a side clevational view of the plug of the
assembly of FIG. 18;

FIG. 20 is a fop plan view of the plug of FIG. 19;

FIG. 21 is a top plan view of the asscrubly of FIG. 18
without the plug and in an opea position;

FIG. 22 is an cnlarged view of « portion of the scam of
FIG. 18;

FIG. 23 i a side clevational view of another alterpative
waterproofing sssembly of the present invention simifac o
that of FIG. 18 but with a detachable plug configured to
sccommodaie two hose clamps as shown;

FIG. 24 is a top plan view of the unit of FIG. 23 with the
hose clamps;

FIG. 25 is a side clevational view of the plug of the unit
of FIG. 23 illustrated in isolation;

FIG. 26 is a side elevational view of a split lead pipe jack
usable with the waterproofing assemblics of FIGS. 14, 18
and 23, for example, in a waterproof roof deck construction
like that of FIG, 3;

FIG. 27 is a2 top plan view of the split lead pipe jack of
FIG. 26;

FIG. 28 is a view similar to FIG. 14 of an alternative
assembly;

F1G. 29 is a bottom plan view of the assembly of FIG. 28;

FIG. 30 is an enlarged, sectional bottom view of the slip
joint of the assembly of FIG. 22;

FIG. 31 is cross-sectional view of the snap-in slip joint;

FIG. 32 is a side elevational view of an improved water-
proofing assembly for use in a waterproof roof deck con-
struction;

FIG. 33 is 2 top plan view of the skirt portion of the
assembly of FIG. 32;

FIG. 34 is a bottom plan view of the collar plug portion
of the assembly of FIG. 32;

FIG. 35 is 2 side elevational view of an improved water-
proofing assetubly as shown in FIG. 32, but with a split joint
for retrofittiog the sidrt;

FIG. 3% is a top plan view of the skirl shown in FIG. 35;

FIG. 37 is a top plan view of the skirt shown in FIG. 35,
befare the skirt is formed fato its generally cylindrical shape
by locking its clasp into its locking slot;

FIG. 38 is a detailed view of the locking slot of FIG. 37,

FIG. 39 is a detailed view of the clasp of FIG. 37;

[1G. 40 is another detailed view of the clasp of FIG. 37;

FIG. 41 is a tp plap view of the skidt portion of FIG. 32 '

when the skirt is formed with a series of skirting picces
locked together; and

FIG. 42 is 2 ©p plan view of an alternative design for the
waterproofing assembly that 2ccommeodates two posts.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

Referring to the drawings, a waterproof roof deck post
consiruction of the present invention is illustrated geocrally
11 100. The method of constructing it is quick and easy. The
steel contractor bolts the post 104 with a four-hole mouating
bracket 108 welded theceto to the roof deck 112 using bolis
116. The post 104 can have generally any cross-sectional
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shape (ualike the prior art construction of FIG. 2) including
nog-round shapes. An “L” shape is illustrated by post 104,
which more specifically is an angle iron brace. The steel
contractor then slides a lead pipe jack 124, a waterproofing
assembly 128 of the prescat invention and a stainless stecl
hose clamp 132 over the (op of the brace or post 104 and lets
them fall to the deck for later installation.

Next, the roofing contractor instails roofing plics
{typically three plics) over the catire building. He nails with
nails 140 (FIG. 6) tbe flange 144 of the lead pipe jack 124
through the ply layers and into the roof deck 112. The lead
pipe jack 124 will typically have a three or four inch
diameter and a four pound lead thickness. Instead of a lead
jack, a cheaper standard galvanized steel roof jack can be
used. Roofing plies 150 are stripped over the flange 144
theceby laminating the flange into (ke roof system. The finish
layer of roofing matcrials (such as gravel or granule roll
roofing) are instailed over the ply layers.

The roofing conleactor then slides the waterproofing
assembly 128 over the leak flashing with its conc shape
facing down. The stainless steel bose clamp 132 is placed in
position on the waterproofing assembly and the clamp 158
tightened down. FIG. S shows dimensions 162, 166, 170,
174, 178, 182, 186, 190, 192, 194, 196, 198, 200, 202, 204
of 6.27, 3.64, 0,20, 0.07, 5.27, 0.25, 2.54, 0.80, 0.53, 0.07,
0.75, 3.04, 0,20, 1.50, and 7.87 inches, respectively. These
are just sample dimensions, however, and it is within the
scope of the invention to change dimeasions, style, materials
and heights above the roof deck as would be apparcat to
those skilled in the art.

The waterproofing assembly 128 is shown io isolation in
FIGS. 9, 10 and 11. Nt is seen thercin that it bas a collar
portion 210 baving an opening 214 theretbrough, a
dowawardly-depeading skint 218, a shoulder 222 coapecting
the collar with the skirt, and a op rim or flange 226. These
componeals acconding to onc embodimeant of this invention
are integrally formed of EPDM molded rubber io a thermal
process. This clastomeric construction allows the collar
portion 210 to be squeczed by the hosc clamp 132 to secure
in 2 watertight manaer the collar to the post 104, preventing
water from leaking between the opening and the post.
Sample dimensions 230, 234, 238, 242, 246, 250, 254 and
260, 0.51, 0.06, 1.00, 0.25, 3.11, R2.15, R2.63 and R150
inches, respectively, are shown in these figures.

The opeuning 214 will be configured to bave the same
shape as the cross-section of the post (brace) 104 to which
it is (0 be attached. Common shapes for the openiogs 214 arc
itlusirated in FIGS. 8a, 86 and 8¢ as L shaped, square and
hexagonal, respectively, at 214a, 214 and 214c.

If a post 104 Cangie iron ot other shaped brace) is alresdy
on a building and the waterproofing assembly 128 cannot be
slid into position, a retrofit waterproofing assembly of this
invention can be used as depicted in FIGS. 14-16 gepenally
at 270, 1t has sample dimensions 274, 278, 282, 286, 290,
294 and 296 of 0.51, 0.06, R1.38, R1.50, R2.15, R2.63 and
2.10 inches, respectively. It is used together with a split lead
flashing jack (which is a commercially available product) as
illustrated genesally at 300 in FIGS. 26 and 27. As shown in
FIGS. 26 and 27, the split lcad flashing jack 300 has a
bottom flange 304 at the bottom of the sleeve 308, and an
open scam 312 extends all of the way down the side. The
split lead jack 300 can be a standard jack which is cut at the
site to allow instailation or it cap be a speciaf pre-cut jack.
The split lcad jack 300 bas sample dimensions 320, 324,
326, 328, 232 and 334 of 1550, 8.00, .125, R7.750 aond
R1.750, R1.813 inches, respectively.
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The lead jack 300 is pulled open and wrapped around the
existing support post (£04). The Icad metal of the jack 300
is soft enough 1o allow the jack to be opened and closed
without using a scparate hinge. The open scam 312 is then
silver soldezed closed with a propaec torch. Lead matedial
338 overlaps %o facilitate soldering.

Similar fo consteuction 100, the roofing contractor installs
bis ply sheets and the flange 304 of the lead jack 300 is
pailed through the ply sheets to the roof deck. Extra ply
shects are siripped over the flange to laminate it into the roof
systems. The finish layer of roofing materials are installed
onto the roof plies.

The retrofit collar 338 and skirt 34@ of retrofit waterproof-
ing assembly 270 is opened on its seam 342 and fit around
the support post (104). With the asscmbly in place, the slip
joint 344 on the collar 338 aod skirt 340 is slid or snapped
inte place. The watertight flap 368 will be positioned facing
downward, as shows in FIG. 17. A stainless steel bose clamp
(L32) is then positioned on the collar and clamped tight.

The suppoct post construction (100) of this invention
using cither waterproofing asseaibly 128 or retrofit water-
proofing assembly 270 can be used 1o support generally any
rooftop construction as is done today. An example is to
support fencing or an equipment screen, as shown in FIGS.
12 and 13 gencrally at 380, Roof-mounted cquipmcat feaces
or screens are ofien used at the perimeters of buildings to
hide roof mounted machinery from ground view. The design
as shown uses four front upright posts 384, 386, 388, 390
and four angled constructions 392 of this invention. The four
front upright posts 384, 386, 388, 390 arc mouated about
sixteea fnches apart as shown by dimcnsion 400. The angled
(anglc iron brace) coastructions 392 arc at & forty-five
degree angle and are weldod at their tops to the upright
constructions, They have a forty-five degree lead jack 404
and use the same waierproofing assemblies 128 or 270 as
discussed above.

The collar portion of the waterproofing assembly can be
formed a5 a separate unit from the skirt portioa as shown in
FIGS. 18-21 by waterproofing assembly 420. This can be
for the standard or for the open-scam wrap arcund embodi-
meats. This has the sdvantage that a single skirt portion 424
can be used for all types and shapes of support posts (104),
and it is only the collar portion 428 with its different sbapes
of openings 432 (sce FIGS. 84, 85 and 8c) which varies. The
separate collar 428 then acts like a plug to fit into the
opening 436 at the top of the skirt 424 whea pulled opeo as
shown in FIG. 21. The collar 428 has a parting line 438
which opens to allow for installation. The slip joint 440 and
watertight flap 442 are illustrated in the enlarged view of
FIG. 22. Preferred dimensions 444, 446, 448, 450 arc 0.51,
0.06, R138 and R1.48 inches, respectively, The {stainless
steel) hose clamp (132) compresses and sccures the plug 428
in place relative o the skint 424 and the post (104). If
needed, two clamps can be used, onc above the other, 18
showu ia FIG. 23 by hosc clamps 452, 454. The two clamp
embodiment will likely require a longer or taller collar
(plug) 460 as depicted in FIG. 28.

The rim or flange 464 on the plug 460 allows for a positive
stopping point when installing it into the construction. Also,
it is a good watcrproofing technique o let water that is
flowing off the top of the plug 460 pass over the scam 470
of the colfar and not into the scam. The flange 464 will
overdap (o the outside of the basc of the collar.

FIGS. 28 and 29 show generally at 500 an alternative
retrofit waterproofing assembly of this invention. It includes
a slip joint 504 on the collar 508 and skirt 512. FIG. 30 is
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an enlarged view of the upper right portion of FIG. 29
showing in greater detail the slip joint 504 which allows the
collar 508 to opean.

Referring now 10 FIG. 31, an assembled EPDM rubber
suap joint with flap is illustrated geocrally at 520 with the
male insert 524 snapped with saap 528 into the fomale
adapter 532. It functions geaenaily similar to 2 ZIP LOCK
bag. Unlike a typical plastic ZIP LOCK bag, the present
assembly is made of rubber and its cross-section is different.
Also, the snap snd adapter areas are preferably made using
2 harder rubber than the cubber in the base collac, The collar
is manufactured laying flat and then tumed around o the
point that the soap joiot 520 can be pushed in by finger
pressure. This is the oaly known roofing product that bocks
in place without soofs.

‘Thus, the waterproof roof deck post constructions of this
invention do not deform or shrink and thus prevent water
from flowing into the roof peaetration. Unlike the asphalt of
the prior art Pitch Pocket, the waterproofing asscrbly will
not crack over time requiring maintenance. The prescat
constructions are also considerably cheaper and more atirac-
tive than the Pitch Pocket design. Additionally, the construc-
tions of this invention arc casier and quicker to install,

Also described herein is a waterproofing assembly 600,
which includes scveral improvements to the watcrproofing
assembly 128 and the retrofit waterproofing assembly 270
(or 420). Although an improved waterproof roof deck post
counstruction is described herein, construction details, meth-
ods and alicrnatives as previously described for other
embodiments may be iocorporated herein for this embodi-
ment as would be apparent to those skilled in the art,
Referring to FIG. 32, as with waterproofing assembly 420,
the collar 605 of the improved watecproofing assembly §00
can be formed as a separate unit from the skirt 618. Again,
this has the advantage that a singke skirt 610 can be used for
all types and shapes of support deck posts (10d). Ouly the
collar 605 with its different shapes of openings (see FIGS.
8z, 8b and 8¢) varics. The collar 605 acts bike 2 plug by
fitling into the skirt openiag 615. The coliar 605 can also be
constructed to scoept more than one support deck post. For
example, FIG. 42 shows a collar 605 with opcoings 214d
and 214e 0 acoept two L-shaped deck posts. The collar 605
and the skirt 610 can be formed of EPD.M. (Ethylene
Propylene Dienc Terpolymer) rubber.

In the improved waterproofing asscmbly 6400, the collar
603 cognects to skirt 610 by insertiog a series of flanged tabs
620 located oa the top circumferential shoulder of the skirt
610. In one embodiment, there are five flanged tabs. Other
embodiments have more or fewer flanged tabs 620. The
flanged fabs 620 allow the skist 610 to wrap around a full
three bundred and sixty degrees without distortion. In the
previous waterproofing assemblies, which lacked the
flanged 1abs, there is a possibility that the skirt may distort
and not bead well. The flanged tabs 620 minimize this
problem.

To further improve the connection of the skirt 610 o
collar 605, the collar may be provided with a series of
tab-receiving cavities 625. In such an assembly, the flanged
tabs 620 arc inserted cach iato a tab-receiving cavity 628 10
connect collar 608 with skirt 610. In ancther embodiment,
the flanged tabs 610 may cach alse be provided with a
projection 630, The flanged tabs 610 arc inserted into the
ab-receiving cavitics 625 past the point of the projections
630. The projections 630 increase the pull-out resistance of
the collar 608 from the skirt 610, thereby improving the
connection of the collar 605  the skirt 610.
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As a further improvement, collar 605 may be built with a
clamping recess 635 molded around the circumference of
the collar 605. The hose clamp (132) or other such band can
be placed within the clamping recess 635 before it is
tightened to secure the collar 605 and skist 610 about the
deck post (104).

In prioc embodiments, the coflar o¢ skirt may have been
creaied with a split joint so that the waterproofing asscaibly
could be retrofitted around a deck post (see FIGS. 14-17). In
the retrofitted assembly, the collar and the skirt have split
joiats so that they can 17). In the retrofitted assembly, the
collar and the skint have split joints so that they can be
wrapped around the deck post and ther securcd closed.
Another improvement to the waterproofing ssscmbly in one
embodiment is the usc of an improved system to securely
close the skirt. In FIGS. 35 and 36, theve is a skirt #10 with
a split joint 640. F1G. 37 shows the skirt 610 in its statc prior
to being wrapped around a deck post and secured close. The
split joint is closcd by inserting the clasp €50 into the
locking slot 645. When locked, the split joint is generally
waterproof. The clasp €58 and locking siot 645 may be
designed in scveral configurations. One such configuration
is (o have the clasp 650 shaped as a rectangular wedge and
the Jocking slot 8§45 designed so that the rectangular wedge
is forced through the locking siot’s rectanguiar hole, locking
the split joint. FIGS. 38 through 40 show the clasp 650 and
locking slot 645 in greater detail.

The use of clasp 650 and locking slot 648 to close the split
joint has anctber advantage, as can be understood from FIG.
41. In ooc embodiment, more than one skirt (referred to
hereia as ‘skirting picces’) 610 can be connected together to
form a larger overall skint. In FIG. 41, two skirting pioces
610.1 and 6102 arc connected together to form a skirt. The
clasp of skirting piece 610.1 has been forced into the locking
slot of skirting picce 610.2 and the clasp of skirting piece
610.2 has been forced into the locking slot of skitting piece
§10.1 so that the two skirting pieces form ooc skirt. By
linking skirts togethes, one can increase the diamacter of the
skirt.

An advanlage to this system is thal different sizes of
collars can be manufactured for use with smaller and larger
deck posts. These various sized collars czn all be assembled
using just one size of skirt. For smaller collars, just one
skirting piece is uscd (o form the skirt. For larger collars, two
or more skirting picces are interconnected to foem the skirt.
PFor example, a small ptug (perbaps with five tab-recciving
cavities) may be used for waterproofing 2* by 2" metal dock
posts using a single skirting picce for the skirt. A larger plug
(pechaps equipped wilh ten tab-receiving cavities) may be
manufactured for waterproofing 4" by 4" metal deck posts
using two skirting pieces linked together as the skirt. Using
this mecthodology, even larger plugs could be created o
support more (han two skirting pieces linked together.

In summary, disclosed herein are geometric collars cre-
ated to waterproof various non-standard geometric shaped
roof penetrations, such as fence posts, signs, and parapet
wall supports. The coustruction of these collars are unique
because they fit around existing roof peoctrations by split-
ting apast, so that they can then wrap around roof
penetrations, and locking onto them. This assembly creates
a watertight umbrelia, and watertight umbrellas are recom-
mended in the roofing industry for counter flashing, standard
flashings or 1oof jacks.

These geometric collars also fulfiil NR.C.A. (National
Roofing Contractors Association) requiremeats. The Hand-

book of Accepted Roofing Knowledge (HARK) page 7,
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Scction VIIL., Meckanical Curbs and Penetrations states:
“The use of so-called “pitch boxes or ‘pitch pockets’ around
penetrations should be avoided because they pose a constant
maintenance problem.” The present geometric collars are 2
low cost method for climinating Pitch Pockets, as shown in
FIG. 2. By utilizing 2 two or throe picce design the size of
the collar can be expanded o sccommodate many differcat
roof penetration sizes. Also, the diameter of the umbrella
cone can be expanded by attaching two skirts together and
using & larger diameter geometric plug.
From the foregoing detailed description, it will be evident
that there are a sumber of changes, adaptations and modi-
fications of the present invention which come within the
province of those skilled in the art. However, it is intended
that all such varations oot depasting from the spirit of the
invention be considered as within the scope thercof.
What is chimed is:
1. A waterproof roof deck past eonstruction, comprisiog:
2 deck post having a cross-section and secured relative to
2 roof deck;

a siceve surrounding a lower portion of the deck post; and

a walcrproofing assembly including & collar and a skirt,
the collar having an opening having generally the same
cross-section as that of the deck post, the deck post
being disposed in the opening, the collar formed as a
plug, which is a separate piece from the skirt and
adapred 1o be fitted into an opeaing in the skirt, the
collar ssrrounding the deck post above 1 top of the
sleeve, and the skirt extending down from the collar
and out over the top of the slecve;

wherein the skirt includes a circumferential shoulder

having a plurality of flanged tabs for connecting the
collar and the skinl,

2. The construction of claim I wherein the cross-secction
of the desk post is non-circular,

3. The coustruction of claim 1 whercin the collar is fitted
with a series of tab-receiving cavities for accepting the
plurality of flanged tabs,

4. The construction of claim 1 wherein the flanged tabs
each include 2 projection for increasing the pull-out resis.
tance between the connection of the collar and the skirt.

5. The construction of claim 1 further comprisiog a band
surrounding the collar and securing in a generally watertight
manner the collar to the deck post

6. The construction of claim § wherein the collar includes 4

& clamping recess for acccpting the band surounding the
colfar.
7. The copstruction of claim 1 wherein the skirt includes
a split joint through the skirt, the split joint including a clasp
and a locking slot, the locking slot fitted for the clasp, for
closing the split joint in a generally watectight manner.

§. The construction of claim 7 wherein the clasp is a
rectangular wedge.

9. The comlmcuon of claim 1 wherein the skirt includes
2 plunhty of skirting picces, the skmmg pisces cach having
a split joint through the skirting picce, the split joint includ-
ing a clasp aod a locking slot, the locking slot fitted for the
clasp, ibe skiting picoes interconnceted in 2 generally
watertight manner to form the skirt by locking the clasp of
one skirting piece o the Iocking slot of an adjoining skirting
piece.

10. The constractioa of claim 1 whercin the deck post
defines 2 first deck post, and further comprising a second
deck post having a cross-section and secured relative o a
roof deck, and wherein the collar has an opening having
generally the same cross-section as that of the second deck
post.
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11. A walerproofing asscrubly, comprising:

a collar for surrounding a deck post and being secured

thercio in 2 generally watertight manner;

a skirt extending down from the collar aod out over the

deck post, and

the collar being formed as a plug which is a scparate piece

fram the skirt and is adapted to be fitted into an opening
in the skirt;

wherein the skirt inclndes a circumferential shoulder

having a plurality of flanged tabs for connecting the
collar and the skin.

12. The Waberprooﬁng assembly of claim 11 wherein the
collar is fited with a series of tab.receiving cavitics for
accepting the pluralily of flanged tabs.

13. The waterproofing asscanbly of claim 11 whercin the
plurality of flaoged tabs cach include a projection for
increasing the pull-out resistance hetween the interconnec-
tion of the collar and the sldrt.

14. The watesproofing assembly of claim 11 wherein the
collar has an opening having gencrally the same non-circular
cross-section as that of the deck post.

15. The waterproofing assembly of claim 11 further
comprising 2 band surrounding the collar and securing the
collar o the deck post in a generally watertight manoer.

16. The waterproofing assembly of claim 15 wherein the
coflar includes a clamping recess for accepting the band
surrouading the collar.

17. The waterproofing assembly of claim 11 wherein the
skirt includes a split joint through the skirt, the split joint
including a clasp and a locking slot, the locking slot fitted for
the clasp for closing the split joint in a generally wasertight
mnner.

18. The waterproofing assembly of claim 17 whercin the
clasp is 2 rectangular wedge.

19. The waterproofiag asscrnbly of claim 11 wherein the
skirt is made from a plurality of skirting pieces, the skirting
picces cach baving a split joint through the skirting picce,
the split joint including a clasp and & locking slol, the
locking slot fitted for the clasp, and the skicting pieces
imerconnected in a peacrally watertight maoner to form the
skirt by lodnng&:echspofoncsknungpwce to the locking
stot of the adjoining skirting picce.

20. The waterproofing assembly of claim 11 wherein deck
post defines 3 first deck post, and the collar further has a
second opening having generally the same crass-section as
* that of a sccond deck post.

2. The walerproofing assembly of claim 11 wherein the
deck post is a roof deck post.

22. A method of copstructing a waterproof roof desk post
construction, comprising:

(2) securing a deck post having a cross-section o & roof

deck;

(b) securing a sleeve surrounding a lower portion of the
deck post;

(¢) providing a waterproofing assembly mcludmg 2 collar
and a skirt, the collar baving an opening having gen-
erally the same cross-section as that of the deck post;
the collar formed ss a plug which is a separatc pu:cc
from the skirt and adapted to be fitted into an opening
in the skirt; and

{d) positioning the waterproofing asserbly such that the
deck post extends through the apening in the collar and
the skint extends down over a top of the skeve;

wherein the providing a waterproofing assembly includes
providing a circumferential shoulder on the skir, the
circumferential shoulder including a plorality of
flanged tabs for comnecting the collar and the skirt.
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23, The method of claim 22 wherein the providing a
waterproofing asscmbly includes fitting the collar with a
series of tab-receiving cavities foc accepting the pluratity of
flanged tabs.

24. The method of claim 22 whercin the providing a
waterproofing assembly includes providing a projection on
each of the plurality of flanged tabs, the projections increas-
ing the pull-out resistance between the councetion of the
collar and the skirt.

25. The method of claim 22 further comprising applying
a band around the collar to secure the collar in a generally
watedtight manner (0 the deck post.

26. The method of claim 25 wherein the applying a baod
around the collar includes applying the band within a
clamping recess oa the collar.

27. The method of claim 22 wherein the providing a
waterproofing assembly includes providing a split joint
through the skirt, the split joint including a clasp and 2
locking skot, the locking slot fitted for the clasp, for closing
the split joint io a gencrally watertight manner.

28. The method of claim 27 wherein the providing a
waterproofing assembly includes providiog the clasp in a
rectangular wedge form.

29. The wetbod of claim 22 wherein the providing a
waterproofing asscmbly includes providing the skirt made
from a plurality of skirting pieces, the skirting pieces cach
having a split joint through the skirting piece, the split joint
including a clasp apd a locking slot, the locking slot fitted for
the clasp, and interconnccting the skirting pieces in a gen-
enally watertight maaaer to form the skint by Jocking the
clasp of one skirting picce to the locking slot of the adjoining
skirting picce.

30. The method of claim 22 wherein the deck post defines
a first deck post, and further comprising securing a sccond
deck post having a cross-section ® 1 roof deck; and wherein
the providing a waterproofing assembly includes the collar
having a second opening baviag generally the same cross-
section as that of the second deck post.

31. A method of constructing a waterproof roof desk post
construction, comprising:

(a) providing a skeeve surrounding a lower portion of a
deck post secured to a roof deck, the deck post having
a non-circular ¢ross-section;

(b) previding a watcrproofing assembly including a collar
and a skirt, the collar having an opening having gen-
erally the same non-circular cross-section as that of the
deck post, lbe collar formed 35 a plug which is a
separate piece from the skirt and adapted to be fitted
into an opening in the skirt; and

{c) positioning the waterproofing assembly such that the
deck poat extends through the opening in the coliar and
the skirt exteads down over a top of (he sleeve;

wherein the providing a waterproofing assembly includes-
providing a circumferential shoukier on the skirl, the
circumferential shoulder comprised of a plurality of
flanged tabs, and connecting the collar to the skirt with
the fanged tabs.

32. The method of claim 31 wherein the providing 2
waterproofing asscbly includes providing the collar with a
series of tab-receiving cavitics and connecting the coliar to
the skirt by inserting the flanged tabs into the tab-receiving
cavities,

33. The method of claim 31 wheecin the providing 2
waterproofing assembly includes providing a projection on
each of the plurality of flanged tabs, and insecting the
flanged tabs on the skirt into the collar past the location of
the projections an the flanged tabs so that the puli-out

resistapce between the collar and the skirt is increased.
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34. The methed of claim 31 further comprising after
positioning the waterproofing xssembly, applying 2 band
around the collar to secure the collar in a gepenally water-
tight maaner to the dock post.
35. The method of claim 34 whecein the applying 2 baond
around the collar incindes placiog the band within a clamp-
ing recess on the coflar and thea securing the band to the
collar.
36. The meibod of claim 31 wherein the providing
waterproofing assembly includes the steps of providing a
split joint through the skirt; the split joint including a clasp
and a locking slot, opening the split joint, wrapping the skirt
around the deck post at the top of the sieeve and Jocking the
skirt in a genecally watenight maneer by inserting the clasp
into the locking slot.
37. The method of claim 31 wherein the providing a
waterproofing assembly includes the sieps of providing 2
plunality of skirting pieccs, the skirting pieces each having
a split joint through the skirling piece, the split joint includ-
ing a clasp and a locking slot, the locking slot fitled for the
clasp, and then forming the skirt around the deck post at the
top of the sleeve by locking the skirting pieces together ina
ring formation by Jocking the clasp of ooc skirting piece into
the Jocking slot of the adjoining skitting piece.
38. The method of claim 31 wherein the deck post defines
a first deck post, the opening defines a first opening and the
providing a watcrproofing assembly includes the collac
having a second opening having generally the same cross-
section as that of a second dock post.
39. A waterproof roof deck post construction, comprising:
a deck post having a cross-section and secured relative to
2 roof deck;

a sleeve surrounding a Jower portion of the deck post; and

2 waterproofing assembly including a coltar and a frusto-
conical skirt, the collar having ap opening having
generally the same cross-section as that of the deck
post, the deck post being disposed in the opeaing, the
oollar formed as a plug, which is a separaie picce from
the skirt and adapted to be fitied into an opening in the
skirt, the collar surrounding the deck post above a top
of the sleeve, and the skirt cxtending down from the
collar and out over the top of the slecve;
the skirt having a single split joint angied relative to a
fongitudinal axis of the skirt, atiowing the collar and
skirt to be opened up, wrapped around an clongate
member socurable 10 a roof deck, and clased in a
walcrtight manner with a male-female arrangement and
with the collar geaerally above the skirt and secured
theroto.
40. A walerproof roof deck post construction, comprising:
a deck post baving a cross-section and secured relative 10
a roof deck;

a sleeve surrounding a Jower portion of the deck post; and

1 waterproofing assembly including a collar and a frusto-
conical skint, the collar having an opening baviog
genenally the same cross-section as that of the dock
post, the deck post being disposed in the openiog, the
collar formed as a plug, which is a separate piece from
the skirt and adapted o be fitted into an opening in the
skirt, the collar surrounding the deck post above a top
of the slecve, and the skirt extending down from the
collar and ont over the top of the skeeve;

wherein the skirt inciudes a plurality of skicting picces,

the skirting picoes cach haviog a split joint through the
skirting piece, the split joint including a clasp and 2
locking slot, the Jocking slot fitted foc the clasp, the
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skirting pieces interconnected in a generally watertight
maaner o forn the skirt by Jocking the clasp of one
skirting picce to the locking slot of an adjoining skirt-
ing picee.

41. The construction of claim 40 whercin the cross-

section is noa-circular.

42, A method of constructing a waterproof roof desk post

construction, comprising:

(2) providing 2 sleeve surmounding a lower portion of a
deck post secured 1o a roof deck, the deck post haviog
1 cross-section;

(b) providing 2 waterproofing assembly including s collac
and a skirt, the collar baving an opening haviag gen-
enlly the same cross-section as that of the deck post,
the collar formed as a plug which is a sepacate piece
from the skint and adapied to be fitted inio an opening
in the skirt; and

() positioning the waterproofing assembly such that the
deck post extends through the opeaing in the collar and
the skirt extends down over a top of the sleeve;

whercin the providing a waterproofing assembly includes
providing a phirality of skirting pieces, the skirting
pieces each having a split joint through the skitting
picce, the split joint including  clasp and a locking slot,
the locking skot fitted for the clasp, and then forming
the skirt around the deck post at the top, of the sleeve
by locking (he skirting picces together in a ring forma-
tion by locking the clasp of one skirting-picce into the
locking slot of the adjoining skirting picce.

43. The method of claim 42 wherein the cross-section is

non-circular.

14

44. A waterproof roof deck post construction, comprising:

a deck post having a cross-section and secured relative to
a roof deck;

a sleeve surrounding a lower portion of the deck post; and

a waicrproofing assembly including 2 collar aod a skirt,
the collar having an opening baving geocrally the same
cross-section as that of the deck post, the deck post
being disposed in the opeaing, the collar formed as a
plug, which is a separate pioce from the skit and
adapied to be fitted into an opening in the skirt, the
ootlar surrounding the deck post above a top of the
sleeve, and the skirt extending down from the collar
and out over the top of (he sleeve;

wherrin the skirt includes a single spli joist through the
skirt, he split joint including a clasp and a kocking siot,
the locking slot fitted for the clasp, for closing the split
joint in a generally watertight manner, the skirt being &
coatinuous solid picce from one side of the split joint
1o the otber; and

wherein the skirt includes a circumferential shoulder
baving a plurality of flanged tab for comnecting the
collar and the skirt.

4S. The consiruction of claim 44 whecein the collar is

25 fitted with a series of tab-receiving cavitics for acoepting the

plurality of flanged tabs.

46. The coastruction of claim 44 wherein the flanged tabs
each include a peojection for increasing the pull-out resis-
tance between the conncction of the collar and the skirt.

30 47. The construction of claim 46 whercin the clasp is 2

reciangular wedge.
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(57) ABSTRACT

A means to engage two vertical pipes or tubes of unlike and
increasing size that bave been co-inserted such as with a roof
or floor drain, in a manner that prevents the contained fluid
from overspilling when the said pipes become full or when
the fluid flows in a direction opposite from normal gravity
flow, which is generally considered as flow from the smallec
to the larger pipe. The means of cugagement closes the void
between the inside diameter larger pipe and outside diamcter
smaller pipe 10 withstand fluid pressure in a way that
aocounts for angular misalignmeant, pipe or tube eccentricity,
manufacturiag t(olerance, as well as tube condition and
debxis attached to either pipe sidewall. More specifically, »
roof drtin system for existing roofs or new construction
includiog 2 fanged cutlet pipe for insertion into 1be roof
drain pipe with the fange mounted on top of the roof. A
water strainiog system is mounted on top of the flange. The
outlet pipe is sealed to the interior of the drain pipe by a
one-piece rubber molding scal that flexes to casily slide into
the drain pipe and withstands high backup water peessuces
from the drain pipe without leaking. The seal has a Shore A
duroraeter ia the range of 30 10 95 and has an ansular postion
engaging the outer surface of the outlet pipe and an integral
flange portion extendiog ontwardly and downwardly from
the upper end of the annular portion that scals the inner
surface of the drain pipe.

13 Claims, 2 Drawing Sheets
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DRAIN PIPE CONNECTOR

BACKGROUND OF THE INVENTION

The present invention relates to a flexible membrane
device that assumes the gap between two unlike sized pipes
or tubes, where 2s the smaller of the two pipes is inserted
vertically downward into the larger pipe and the flexible
membrane prevents cgress of internal fluids outside of the
pipe confines if, for example, the pipes become full aad fluid
pressure occurs, or if fuid Sow direction is reversed and
velocity pressure occurs. Moxe specifically, the preseat
invention relates 10 roof draining systems that are adapted to
be retrofitted into existing roof drain pipes usually at the
time the roof is re-xoofed. It should be understood, bowever,
that the principles of the present invention can be utilized in
new construction as well as in re-roofing systews, Genenally,
re~roofing drain systems joclude an outlet pipe baving an
upper flange mountable on wof insulation or roofing mate-
rial. In some cases, the outlet pipe is scaled to the intecior of
the drajn pipe by a pre-compressed foam watecial but other
forms of seals described below have beea used as well. A rib
on the top of this flange sometimes mates with a groove on
a cast aluminum gravel guard collar, which in essence is a
riog element that provides 2 flashing lock to the flange with
a roofing mewbrane clamped between the collar and the
fiange. The flange and tbe outlet tube are frequently avail-
able in stainless steel, PVC, aluminum or high temperature
ABS and are available to accommodate but not limited to 2,
3, 4,5, and 6 inch drains. ‘1he drain cao be installed on an
existing roof top withow special tools and the bardware is
frequently stainless steel. A straining system is sometimes
provided on top of the clamping ring that includes a one-
piece dore-type strainer.

‘Whea re-roofing 15 necessary, the original drain systems
must be replaced in part because of rusted bolts and fre-
quently the gravel ring breaks upon removal,

The present invention relates particulacly to the method-
ology for sealing the outtet pipe to the interior of the drain
pipe. This is an essential function in re-roof drain systems
becausc backup waer pressuic from tbe drain pipe, if it
escapes around the outlet pipe, will find its way to an arca
undemeath the roof aod into the building interior.

One system for sealing designed by the assignee of the
present invention is a pre-corapressed foam tape glued to the
exterior of the outlet pipe. Just prior to installation of the
outlet pipe, the instalter removes the pre-compressed tape
permitting the foam to expand as the outlet pipe is inscrted
into the existing drain pipe. This system has been found
satisfactory but in some cascs, insertion into the drain pipe
bas been found difficult and if the outer diameter of the
pre-compressed foam is decreased to facilitate insertion into
the drain pipe, some leakage will occur particufacly upon
backup water pressures of 50 column feet or more. imme-
diately upon removing the tape and prior to the full expan-
sion of the foam, the smallcr pipe is inserted and positioned
in the larger pipe. The foam continucs 10 expand at a rate
effected by ambicot temperature and other conditions uatil
restricted by the void between the two pipes. This systens has
been found satisfactory in some cases, but insertion into the
drain pipe has boen found diflicult based on instalier skill or
speed, and ambient conditions. Unlike the present invention,
this type scal may expericace some leakage arouad the
wrapped joint or through the foamn matedal when subjected
to fluid pressure.

Other roofing systems include onc-piece rubber seals that
are somewha! more relevant to the present invention than the
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above-described assignee’s expandable foam system. One
sucl scal is manufactured by Zurn Industrics, Inc. of
Pittsburgh, Pa., and it includes a one-picce clastomeric scal
having a plurality of thin aenular riogs there-around that are
integeal with the seal.

Another re-roofing scal is made by Thaler Metal
Todustries, Inc., Model No. M-22, and this system includes
a ope-piece clastomeric seal constructed of EPDM Posiseal
tbat is similar io construction to the Zurn seal described
above,

U-Flow, Inc. has a mechanical compression seal adapter
positioned immediately below the roof deck. This annular
seal, Model Nos. UF-3 to UF-6 include a heavy anoubac
section with an even heavier lower anaular scal portion that
engages the inside diameter of the drain pipe. This seal is
fargely infiexible. This seal requires axial compression with
a plurality of threaded members after insertion into the drain
pipe to effect radial expansion and sealing against the drain
pipe, making it very difficult to operate and unpredictable.
This product has a U.S, Pat. Nos. 4,505,499 and 4,799,713.

Marathon Roofing Products, lec. of Buffalo, N.Y,, has a
U.S. Pat. No. 4,759,163, on a one-piece elastomeric scat that
must be expended in a similar manner to the U-Flow scal
described above.

The RAC Roof Accessories Company, Inc., U.S. Pat. No.
5,141,633, includes a rubber seal 10 seal against back flow,
construcied of a one-piece urcthanc member that cxtends
below a frusto-conical fower cod of the outlet pipe in the
system that assists i veging the seal outwardly against the
drain pipe. This scal is esseatially just a thin aneular riog
except for the lower frusto-conical portion.

Other prior art utilizes a one-picce ¢lastomeric seal having
a plurality of thin annular rings therc-around that arc integral
with the seal. Ooe such manufacturer is Zurn Industries, Inc.
of Pittsburgh, Pa. Another re-roofing seal is made by ‘Thaler
Metal Industries, Inc., Model No. M-22, and this system
includes 2 one-piece efastomeric scal constructed of EPDM
Posiscal tbat is similar in construction to the Zum seal
described above. Unlike the present invention, this type sesl
docs not account for misalignment and could leak when
witnessing high fluid pressure.

In all cases, prior art has shortcoraings since cach has its
own upique problem with assembly methods, installer skill
or tool requiremeats, sclf-alignment, and their inability to
withstand high pressure whea the draio becomes full and/or
flow is reversed.

{a shod, the above prior art systems have been found to
be botb difficuls to insert into the existing drain pipe and
include difficult and complicated mechanisms for expanding
the seal, and have not been found under testing to prevent
leakage at backup pressures in excess of 50 column feet.

For the abave reasons, it is a primary object of the present
invention to provide a roof drain system with a seal for
sealing the drain system to the drajn pipe interior and
eliminate the many problems noted above in prios art seals.

SUMMARY OF THE PRESENT INVENTION

In sccordance wilh the present invention, a roof drain
system is provided for existing roofs or new construclion
including 2 flanged outlet pipe for insertion into the roof
drain pipe with the flange mounted on top of the roof, A
water strainiog system is mounted on top of the flange. The
outlet pipe is sealed to the interior of the drain pipe by a
ons-piece rubber molding scal thal flexes w casily slide into
the drain pipe and withstands high backup water pressures
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from the drain pipe without leaking. The seal bas a Shore A
durometer in the racge of 3010 95 and has ag annular portion
engaging the outer surface of the outlet pipe and an integral
flange portion exteading outwardly and dowawardly from
the upper cod of the anmular portion that scals the inner
surface of the drain pipe.

The present seal climinates the necessity for complicated
seal expanding components noted above in many of the prior
ant drain pipe sealing devices in roof dratn systems., Toward
these eonds, the present seal includes the annular portion
noted above that bas a radial flange that cagages the extreme
lower cad of the outlet pipe and this axially locatcs the seal
with respect 1o the outlet pipe and furthermore resisis
upward movement of the seal relative to the outlet pipe upon
backup waler pressure in the drain pipe.

The seal is constructed of rubber but could also be
constructed of other materials such as poly-urethane. It is a
one-picce molding and the Qange is sphecoidal in configu-~
ration and has 3 radius of about 1.5 inches about a center
spaced about 0.535 inches from the axial ceater tine of the
seal. In the 4 inch seal, ie.; designed to seal against 1 4 inch
diameter drain pipe, the flange is flexible and forms a
hydrostatic pocket between itself and the outer surface of the
seal anaular portion. Water pressure in this pocket serves to
expaod the frusto-spberoidal flange into engagement with
the drain pipe iotecior as backup water pressure increases,
providing a very cffective scat and climinating any scal
leakage at backup pressures as high as 50 column feet or
wore.

Other objects and advantages of the present invention will
appear morc clearly from the following detatled description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is 1 fromt plan view of a roof drain system
according to the preseot invention;

FIG. 2 is an exploded, partly in section view, of the roof
drain system according to the preseot invention shown
installed into an existing roof and drain pipc assembly;

FIG. 3 is a perspective view of tbe present roof drain seal;

FIG. 4 is 2 top view of the roof drain seal shown in FIG.

FIG. § is & longitudinal section of the roof drain scal
according to the present invention, and;

FIG. 6 is a fronl plar view of the roof drain seal according
1o the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Refeering (o the drawings and particularly FIGS. 1 20d 2,
a roof draining system is illustrated genenally designated by
(he reference aumeral 10 and is seea to include an outlet pipe
11 adapted o be inserted into an existiog drain pipe 15,
having fixed thereto a flat upper annulaz Bange 12, to which
a gravel guard collar or ring 13 is fastened, clamping a
roofing membrane 14 there-between, and a dome-type
straining molding 16 fastened 1o the ring by a pluzality of
fastepers 17,

The existing roof construction illustrated in FIG. 2
includes a corrugated sheet metal roof 26 covered by an
insulation papel 21.

‘The flange 12 is fixed 1o the upper end of the oullet pipe
11 208 the outlet pipe 11 has an annular seal 22, zccording
to the present inveation, that seais the outlet pipe to drain
pipc interior surface 23. The upper end of the drain pipe 15
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carries a bell housing 25 that is attached thereto by a
plurality of fasteners 26 that extend through a drain pipe
collar 28 and into a bell housing flange 29.

The ontlet pipe flange 12 has a plurality of fasteners 32
projecting upwardly therefrom that extend through gravel
collar 13 and arc attached thereto by a plurality of nuts 34.

As seco in FIGS. 3 (o 6, the scal 22 is a one-picce
clastomeric molding preferably constructed of EPDM
rubber, but otber matcrials such as polywctbane with a
similar durometer could be substituted. The seal 22 has a
Share A durometer in the range of 30 to 95, but preferably
about Shore A 55 to minimize back presstre icakage from
the drain pipe 15.

The seal 22 includes 20 anoular portion 40 that eagages
the outer diameter of the lower end of the outlet pipe 11 and
annular portion 40 has an inner diameles slightly less than
the outer diameter of the outlet pipe 11 1o securely hold the
scal on the end of the outlel pipe. To further axially position
the seal 22 with respect to the outlet pipe, a radially inward
directed rim portion 41 is provided on the lower eod of the
annviar portion 40 and it bas an upper surface 42 that
cagages the radial end surface at the lower end of the outiet
pipe 11 and this design further assists in resisting back
pressure or upward pressure o the scat 22 caused by back
pressure in the drain pipe 15. The annular portion, including
the rim 41, bias an axial length of about 1.250 inches for the
4 inch model of the present drain seal(all dimeasions herein
are for the 4 inch model), and it should be understood that
the scal asscmblics for the other size drain pipes are pro-
portionately similar. Annular portion 40 bas a wall thickness
of about 0.075 inches below a beavier anpular uppec portion
43, which has a thickness of about 0.200 inches. Just below
annular portion 43, a semi-spheroidal aaoular 8ange portion
46 is provided that engages the inner surface 23 of the drain
pipe 15 to seal the outlet pipe 11 to the drain pipe and
prevent back leakage from the drain pipe upwardly into the
roof area.

The flange portion 46 has a radius of about 1.500 inches
(again in the 4 inch version) scribed about a center 48 that
is offset radially from scal axis 49 abont 0.535 inches. The
flange portion 46 has a decreasing wall thickness from
anpalar portion 43 1o its cod 49 beginning at approximately
0.125 inches, decreasing to about 0.080 inches. The flange
portion 46 forms an anautar pocket 51 between its inner
surface and the outec surface of the annular portion 40 which
provides a hydrostatic rescrvoir for water back pressure
within the drain pipe 15. This bydrostatic pressure in pocket
51 forces the flange portion 46 radially outwardly against the
interior 23 of the drain pipe 15 increasing the scaling
characteristics of the scal in response 1o increasing water
back pressure. The relaxed maximum outer diameter of the
flange portion 46 taken at about 54 in FIG. § is 4.060 énches,
somewhat greater than the interior dismeter of 4.00 inches
of the existing drain pipe.

What is claimed is:

1. A roof drain system for annular roof drain pipes
connected to 3 generally flat roof, comprising: a drain ouwtlet
pipe adapted (0 be insested into the annular roof drain pipe,
said outlet pipc having & flange for attachment (o the roof,
and a seal oo the outside of the outlet pipe having a relaxed
diameter about the same as the internal diameter of the roof
drain pipe, said seal being constructed of a molded elasio-
meric material baving an annular portion engaging the outer
surface of the outlet pipe and an iptegral flange portion
extending ontwardly and downwardly from an upper portion
of the anoular portion, and weans for preventing backup
water pressure from escaping around the seat including said
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integral flange podtion expanding agaiost the roof drain pipe
in response 10 backup water pressure against the inside of the
integral flange portion.

2. A roof drain system as defined in claim 1, wherein the
seal is construcicd of a onc-picee rubber clasiomer having a
Shoce A durometer in the range of 30 to 95.

3. A roof drain system as defined in claim 1, wherein the
seal has a Shore A durometer about S5.

4. A roof draiu system as defined in claim 1, wherein the
aonulas portioa of the s¢al has an aonular flange postion at
the lower end thereof adapted 1o cogage the lower end of the
outict pipe and {0 axially Jocate ihe seal relative 1o the outlet

pipe.

§. Avoof drain system as defined in claim 1, wherein the
flange portion is semi-spheroidal in shape.

6. A roof drain as defined in claim 1, wheeein the flange
portion is arcuate in cross-section and has an inner surface
radialty spaced from the outer surface of the anaular portion.

7. A roof drain system for anaular roof drain pipes
connected to a generally flat coof, comprising: a drain outlet
pipe adapted 10 be inserted into the annular roof deain pipe,
said outlet pipe baving a flange for attachment to the roof,
and a seal on the outside of the outlet pipc having a relaxed
dismeter about the same as the intemal diameter of the roof
drain pipe, said seal being consiructed of 2 molded clasto-
meric material haviog an annular portion engagiog the outer
surface of the outlet pipe and a0 integral flange ponion
extending outwardly and downwardly from ar upper portion
of the annular portion, the seal being constructed of a
one-picce rubber clastomer having a Shore A darometer in
tbe range of 30 to 95, and the annular portion of the seal
having an annular rim portion at the Jower cnd thereof
adapied (o engage the lower end of the outlet pipe and &
axially locaie the seal relative to the outlet pipe, and means
for preveating backup water pressure from escaping around
the sesl including said intcgral flange portion expanding
against the roof drain pipe ip response (o backup water
pressute against the inside of the integral flange portion.

8. A roof dnaip system for annular roof drain pipes
conuaecied 10 & generally fal roof, comprising: a drain outlet
pipe adapted (o be inserted into the annular roof drain pipe,
said outict pipe having a flange for anschment fo the roof,
and a seal on the outside of the outlet pipe baving & relaxed
Jiameter about the same as the internal diameter of the roof
drain pipe, said seal being coostructed of & molded clasto-
meric material having an annular portion engaging the outer
surface of the outlet pipe and an integral Hange portion
extending outwardly and downwardly from an npper portion
of the annular portion, the flange portion being semi-
spheroidal in shape, and the flange portion being arcvate in
cross-section and having an inoer surface radially spaced
from the outer surface of the annutar portion, and means for
preveating backup waler pressure from escaping arouad the
scal including said integra! flange portion expanding against
the roof drsin pipe in response-to backup water pressuce
against the inside of the integral flange portion.

9. A roof dnain system for anoular roof drain pipes
connected o 2 generally flat roof, comprising: & draio outlet
pipe adapted 10 be inserted into (be annular roof drain pipe,
said outlet pipe having a flange for attachment to the roof,
and a seal on the outside of the outlet pipe having a relaxed
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diameter about the same as the internal diameter of the roof
drain pipe for preventing the catry of backup water from the
roof draining (o the area bencath the roof including said scal
being construcied of a molded ¢lastomeric material having
an annular porlion engagiog the outer surface of the outict
pipe and an integral flange portion extending outwardly and
downwardly from an upper portios of ibe anpular portion,
the flange portion being semi-sphicroidal in shape, aod the
Range portion being arcuale ip cross-section and having an
inner surface radially spaced from the onter sudace of the
annular poction, said fange portion being sufficicatly flex-
ible (o permit the insertion of the outlet pipe into the drain
pipe and to increase sealing pressure agaiast the drain pipe
upon water backup feom the drain pipe, and means for
preventing backup water pressure from escaping arouod the
seal including said integral flange portion expanding against
the roof drain pipe in response 1o backup water pressurc
againy the inside of the integral flange portion.

10. A coof drain system as defined in clim 8, whercio the
seal is constructed of a one-piece rubber elastomer baving a
Shore A dusometer in the range of 30 fo 95 to minimize
backup leakage past the scal.

11. A roof drain system as defined in claim 8, wherein the
seal has a Shore A durometer abont 55,

12. A roof drain sysiem as defined in claim 8, whercin the
annular portion of the scal bas an annular im portion at the
lower end thereaf adapted to engage the lower end of the
cutlet pipe and 1o axially locate the seal relative to the outlet
pipe, the flange portion is semi-spheraidal ip shape, and the
flange portion is arcuate is cross-section aod has an inner
surface radially spaced from the outer surface of the anoular
portion.

13. A roof drain system for annulsr roof drain pipes
connected (o a generally flat roof, comprising: a drain outlet
pipe adapted o be joserted into the aanvlar roof drain pipe,
said outlet pipe having 2 flange for attachment to the roof,
and a seal on the outside of the outlet pipe having a relaxed
diameter about the same as the internal diameter of the roof
dnain pipe, s2id seal being constructed of a molded elasto-
weric material having an annular portion engaging the outer
surface of the outlet pipe and an integral flange portion
extending outwardly aad downwardly from an upper portion
of the amnular portion, the flange portion being semi-
spheroidal in shape, and the flange portion being arcuate in
cross-section and having an inner surfice radially spaced
from the outer surface of the anoular portion, said seal being
constructed of a one-picce rubber elastomer having a Shore
A durometer about 55, the annulars portion of the seal baving
an annuiar rim portion at the lower end thereof adapled to
engage the lower end of the outlet pipe 2nd to axially bocate
the scal relative to the outlet pipe, and the dange poction
being arcuate in cross-section and having an inner surface
radially spaced from the outer surface of the annular portion,
and means for preventing backup water presswe from
escaping around the scal including said integral flange
portion cxpanding against the roof drain pipc in tesponsc t0
backup water pressure against the inside of the integral
flange portion.
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